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ABSTRACT
VIRTUAL TEAMS COMBINING MOBILE DEVICES
WITH WEB-BASED COMMUNICATION
ON GROUP DECISION MAKING
by
Hyo-Joo Han

Organizations have moved from a face-to-face team environment to a virtual team
environment using communication technology during the last decade. More and more
workers use asynchronous tools (including email, discussion groups, information sharing
tools, and group calendaring systems), and synchronous tools, such as instant messaging
and web-based chatting features, to coordinate and share information with people within
and outside of organizations. This empirical study on how virtual teams work,
integrating mobile devices with web-based group communication for decision-making
tasks, examines which technologies and communication modes are the best for
distributed group teamwork, and, mainly, what are the predictive characteristics making
mobile group communication successful. This thesis includes research motivations and
research questions, followed by a theoretical framework based on existing theories and an
extensive literature review, methodology, and data analysis. The last part is the results
with conclusions and contributions of this study.
Further work should focus on dispersed virtual teamwork using different
communication modes and technologies depending on the characteristics of the tasks and
members, and organizational cultures.
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CHAPTER 1
INTRODUCTION
1.1 Objectives
This empirical study investigates the impact of different communication devices and
modes on the process and outcome of distributed group work for virtual teams. It studies
especially how distributed groups work, integrating mobile devices with web-based
group communication, on decision-making tasks and what the users report about
pervasive computing technologies and devices. During the last decade, organizations
have moved from a face-to-face team environment to a virtual team environment using
communication technology. More and more workers use asynchronous tools, including
email, discussion groups, information sharing tools, group calendaring systems, and
synchronous tools such as instant messaging and web-based chatting features, to
coordinate and share information with people within and outside of organizations.
Dispersed virtual teamwork has been an important study area because of less hierarchical
organization cultures, diffusion of new communication technologies, and the importance
of the service work environment with globalization.
As more people become experienced with web-based groupware and email for
their personal usage, and with the growing popularity of the Internet, new collaboration
opportunities within and between organizations arise. Organizations and students taking
on-line classes using groupware can save the time and money associated with travel and
information sharing. To explore impacts of different communication devices and modes
on the process and outcome of a decision-making task, the author designed and
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2
conducted an experiment with groups in different conditions working on a web-designing
task for nine days.
The organization of this dissertation is as follows: in Chapter 1 the author presents
the background of this study along with research questions. In Chapter 2 and Chapter 3
extensive literature reviews of group support systems and building theories are presented
followed by Chapter 4, describing a framework supporting different combinations of
tools and media for distributed group support systems and proposing hypotheses based on
the framework. The research methodology is articulated in Chapter 5. Dependent,
intervening, and independent variables, which are constructed to examine each
hypothesis, are explained in detail along with measurements for each variable. Finally,
the hypotheses testing, the results, and conclusions section including the implications for
future study are presented in Chapters 6, 7, and 8.

1.2 Background
Over the past several years, handheld computing has become a technology option for
supporting people in their work environments to cope with everyday tasks (Schmidt et
al., 1998). Today, many people keep their daily schedules on handheld devices (i.e.
Personal Digital Assistants) instead of small personal notebooks, and we observe people
taking notes on those devices at meetings and talks. In today's group work environment,
employees utilize different communication means such as email, phone calls, and Instant
messaging, using their desktops, laptops, and mobile devices.
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In spite of the existing usability and reliability problems with wireless Internet
connections, the number of users with wireless Internet connection for their handheld
devices has been increasing, especially in Asia and Europe, which creates more diverse
computing environments. One technology becoming more ubiquitous is that of mobile
communications (Katz, 94). An ever-more-mobile workforce, home working, and the
computerization of inherently mobile activities in the workplace, draw research interests
to mobile collaboration using wireless small-screen devices. Mobile computers often use
wireless network links due to the advantage of small size.
In this diverse computing environment, wireless mobile device users often have
synchronous communication, collaborating with other team members with wired
desktops. Some case and field studies with mobile collaboration alone have been reported
but there have not been many empirical studies comparing wired group collaboration to
wireless mobile collaboration with a real-world task in a real-world setting.
The pioneers of the idea of a shared user interface software architecture were
CoLab (Stefik et al. 1987) and the CaptureLab (Mantei 1988). A group of researchers
concentrating on synchronous collaboration, having users with heterogeneous platforms,
compared wired group collaboration to wireless group collaboration (Krebs et al., 2000;
Marsic et al., 2002). Marsic et al. (2002) studied people collaborating with different
devices with different displays (2-D and 3-D). They did not find any difference on group
task performance between homogeneous collaboration and heterogeneous collaboration.
However, these empirical studies were focused on managing displays across
multiple platforms, when team members have different displays, inputs, and bandwidths,
relating to interface problems. This is a study of a new technology, mobile devices
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with wireless Internet connection, combined with common Distributed Group Support
Systems such as web-based online conferencing systems and instant messaging, used for
a task in a field setting.
Given that mobile computing will be tomorrow's group communication
technology, it is critical to understand the differences between wired group support
systems and wireless group support systems for companies and educational institutions.
There are unique characteristics of mobile work in terms of the unpredictability and
uncertainties associated with it (Perry et al., 2001). We need to know how we can
combine the two different environments in a positive way. In today's business world,
evolution of technology, along with the widely used Internet, permits geographically
dispersed organizations to grow rapidly. Much business is done electronically,
employees work at home offices or while traveling, and globalized companies bring
workers together from all over the world. To look at how groups make decisions and
work more effectively using existing and future innovative devices and media will be--must be----at the forefront for Group Decision Support Systems (GDSS) research.
Rutkowski et al. (2002) show that remote collaboration can lead to successful
problem solving in multicultural groups using synchronous and asynchronous computer
mediated communications. From the collaboration work for classes with Chinese and
Dutch students, they found some differences between the two cultures in dispersed group
work using computer-mediated group support systems. Participants who belong to socalled collectivist cultures can better act as virtual team members than those who belong
to individualistic cultures. The importance of social independence in a group
characterizes on both cultures.

When groups are formed with members from
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multi-cultures, individuals who score high on the interdependence item work better in
virtual teamwork settings. Yamauchi and his colleagues (2000) in their paper describe
how open-source programmers, who are geographically dispersed, complete their
challenging tasks when face-to-face contacts are limited. They rely on electronic media,
the World Wide Web and email. Web pages enable potential developers and users to join
the projects and email is used during the task completion. Their findings propose that
spontaneous work coordinated after individuals innovate and act locally is effective, and
rational culture helps achieve agreement among members. This implies that spontaneous
work is more important than a "coordination preceding action type" approach.
For software development, web designing, and any open-source software, the
workers are heavily reliant on electronic media, which are used for distributed group
support systems. Despite growing mobile communication with phones and Personal
Digital Assistants (PDAs), very little study has been done on mobile collaboration, and
especially on teamwork using both desktops and mobile devices, as mentioned earlier in
this section. When virtual team members, using both a mobile device and a desktop,
communicate via web-based conferencing systems or instant messaging, it is required for
the group to have a common platform/site so that messages can be organized no matter
what devices they use each time.
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1.3 Research Questions
Many researchers have studied Group Support Systems (GSS) using different
communication modes and tools. The factors for failure and success of GSS have been
examined and there are still unsolved problems. Collaborative teams are becoming more
and more important for industry, and to support these teams with communication
technology is, therefore, becoming essential in organizations. The new technology with
mobility will resolve several problems that exist in today's GSS. Successful outcome of
technology's use requires the capabilities of the group support system to have appropriate
matching needs for the decision-making groups (Bidoli, 1996). Hence, this study
investigates how the uses of different innovative technologies in GSS differ from one
another, along with why the results are different.
Four research questions drove this research. "(1) How do different communication
devices and mode affect the process and outcome of distributed group work?" "(2) Do
mobile devices with wireless Internet connection, supposed to be anytime anywhere,
perform as a true tool to access information and people anywhere and anytime, and to
what extent?" The main research question is (3), do groups who can communicate
literally "anytime, anywhere" using wireless Internet connections with small devices,
perform better than groups restricted to wired Internet service using desktops? Another
question is (4) how groups with only the asynchronous communication mode differ from
groups with both asynchronous and synchronous modes, when all communication is text
based only.
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In this study, the author looks at how different communication devices and modes
affect the process and outcome of distributed group work, investigating efficiency,
productivity, interaction, and satisfaction, particularly as related to pervasive computing
technologies. In addition to that, theories related to media richness, media synchronicity,
social presence and awareness have been adopted to test whether there is any difference
among different communication devices and modes. Mobile communication via handheld computers is a field that is in its technological infancy. The author is alert to find
issues related to mobile group work that have not been raised previously. The findings
will be applied to the new area of mobile communication for group work.

CHAPATER 2
A REVIEW OF GROUP SUPPORT SYSTEMS

2.1 Definitions of Group Support Systems

A Group Decision Support System (GDSS) was initially defined as an information
technology that combines communication, computer, and decision technologies to
support problem formulation and solution in group meetings (DeSanctis and Gallupe,
1987). The more general term for GDSS is Group Support Systems (GSS). GSSs consist
of a suite of software tools, each of which focuses team efforts in some unique way
depending on its purpose. They are also designed to focus the deliberation and enhance
the communication of teams working under high cognitive loads (Briggs et al., 1998).
Another definition of Group Support Systems (GSS) is "a computer-mediated
communication (CMC) system that includes software designed to support a group of
people in carrying out a task by providing tools and/or embedded structures to support
cognitive and interaction processes (Fjermestad and Hiltz, 1999). The goal of Group

Support Systems (GSS) is to alter the communication process within groups to produce
better outcomes.
Research on GSS has progressed since the 1960s when Licklider (1960) and
Englebart (1963) built initial prototypes. GSS concepts have been applied with different
systems, including tests of threaded discussions by Hiltz and Turoff (1978) for
educational purposes. With the diffusion of LANs in the 1980s, commercial GSS
applications were amenable and the term "groupware," which was first invented by Peter
and Trudy Johnson-Lenz (1980), became familiar to researchers. GSS applications took
a long time to reach the stage of product development and commercialization. The
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eventual reduction in cost and technology improvement with a better understanding of the
process of effective use resulted in successful commercial GSS products around 1990
(Grudin, 1994). Groupware applications including GSS applications are used in some
fields more than others, such as on-line learning, business, on-line communities, and
municipal systems.

2.2 Virtual Teams

Townsend defined virtual teams as "groups of geographically and/or organizationally
dispersed coworkers that are assembled using a combination of telecommunications and
information technologies to accomplish an organizational task (Townsend et al. 1998,
p.18)." Rapid development and diffusion of collaborative technologies makes virtual
teams possible and promising (Majchrzak et al., 2000).
Collaborative virtual teams, consisting of isolated individuals taking an important
role in industry, provide advantages to bridge time and space utilizing distributed human
resources without physical relocation of employees (Lipnack and Stamps, 2000). Group
collaborative work is not restricted to meeting rooms, and work practices are becoming
more flexible (Silva Filho, 2000) while organizing and leveraging their human assets in
different forms. According to the Gartner Group, more than 60% of professional
workforces in the Global 2000 Company will work in virtual teams by 2004 and 50% of
virtual teams will fail to meet either strategic or operational objectives by 2003, due to
the inability to manage a distributed workforce (Biggs, September 22, 2000). One of the
most useful types of group support systems supporting a virtual team is web-based GSSs
that are easily accessible and easy to use. E-mail has been popular for geographically
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dispersed group members to communicate, but it does lack the structure that GSS
problem solving tools for team collaboration have.
A virtual team, which often forms and disbands quickly, exists across time,
cultural diversity and space with members from widely dispersed locations who work on
temporary projects with a shared purpose interdependently while using communication
technology (Jarvenpaa and Leidner, 1998; Majchrzak et al., 2000; Robey et al., 2000).
Some specific factors explain the essential need, which is also one of today's
work environment phenomena, for a modern organization moving from face-to-face
teams to virtual teams. More organizations appear to have flat or horizontal
organizational structures with environments with required interorganizational cooperation
as well as competition. Workers are expected to participate differently from the past,
with work shifting from production to service/ knowledge work environments.
Moreover, globalization of trade and corporate activity is increasing (Townsend et al.,
1998).
To improve communication and access to information, a major question for
organizations is what to provide to their employees to obtain the best outcome, with due
consideration of their budget, organizational culture, and the employees' usage of media
to communicate with one another.
Teams using GSS at several organizations around the world have shown positive
results by reducing labor costs and reducing the number of days in their projects up to 90
percent (Briggs et al., 1998). GroupSystem is a meeting facilitation developed by
researchers at the University of Arizona, which Ventana Corporation integrated into a
commercial product, GroupSystems (Nunamaker et al., 1991). Companies such as
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Boeing and IBM had dramatic success with groupware but they were limited to only a
few teams and locations. Groupware was not entirely successful overall with Boeing,
although it was a dramatic success with Boeing 777 teams, because it conflicted with the
existing organizational, social, computing, and network infrastructures (Poltrock, 1996).
Researchers believe that groups can work more effectively when they have better
understanding of members developed through media with social presence. (McGrath
1991; Dennis and Valacich, 1999). Virtual team members, who may come from different
locations and different cultures and have no history of working together, both in elearning and work environments, have performed successfully on challenging tasks,
promising flexibility, responsiveness, lower costs, and improved resource utilization
(Snow et al., 1996; Mowshowitz, 1997; Rutkowski, et al., 2002; Majchrzak, et al., 2000).
The environment and technologies have been changing rapidly, and the study of GSS has
to keep up with the ever-changing global work environment. Despite success stories we
hear about GSS applications, still GSS failures are more common than successes. The
classic findings that can be adopted fairly widely should be kept, but studies have to be
updated to find how to do a group task efficiently and effectively using available methods
and technologies economically.
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2.3 Technology Support for GSS
With field study and experimental laboratory research, Group Support Systems have been
explored, and yet, inconsistent results make it difficult for researchers to predict how to
use future GSS with new media and new technologies most effectively.
There are numerous technologies, including cutting edge technologies, available
to choose from, but few studies have been done on each, or on their combination.
Companies already have different devices to work with, but it is difficult to evaluate
available devices and make the appropriate selection (Torkkeli and Tuominen, 2001).
They often make the mistake of making decisions that over-emphasize short-term
advantages rather than the company's long-term strategic benefit. In general, companies
use conventional financial methods to support technology selection decisions that do not
estimate the competence potential of the technology correctly.
Most studies of collaborative systems have focused on the use of desktop
workstations. From the late 90s, researchers have studied web-based group support
systems and use of the World Wide Web (www), but limited to devices which are static
and tied to the desk.
Team workers who communicate using telephones, email, chatting systems, faceto-face meetings, video and audio conferencing systems, would achieve different results
for their work, depending on what, how, when, and where the various media are used.
Researchers have studied these issues looking at different aspects. Still, there are many
unanswered questions. There are more than 200 published experiments on Group
Support Systems (GSS) in peer reviewed journals and conferences according to
Fjermestad and Hiltz (1999). They conclude their article with future research issues,
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expecting that tomorrow's GSS systems will truly permit groups to work together
"anytime, anywhere." "Anytime, anywhere" is a characteristic of mobile technologies in
terms of access to information and people. Modern mobile technologies, cell phones,
laptops, PDAs, et cetera, are expected to continue to change teamwork and lead to ever
greater mobile work and distributed collaboration (Perry et al., 2001).
The communication tools and techniques used in virtual team communications
including chat lines, sophisticated email systems, video conferencing, and Internet-based
desktop video conferencing, are lagging behind the motivation, and the need, and the
technology. A variety of applications and software are being developed to meet the
demand. In Silva Filho's paper (2000), some Interpersonal Awareness devices are
evaluated to improve the opportunities for face-to-face interactions in a group of people,
considering that much time is spent looking for people in order to initiate a meeting for a
face-to-face conversation in the real work environment.
This study, in particular, explores how the literature suggests that the use of
mobile devices may affect distributed group communication. The improvement of
technologies with different media and tools gives promising possibilities for distributed
groups to communicate without face-to-face meetings.
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2.4 Success of Group Support Systems
The goal of Group Support Systems (GSS) is to alter the communication process within
groups to produce better outcomes. For more than a decade many researchers have been
developing and testing group support systems. Many researchers have studied GSS using
different communication modes and tools. The factors for failure and success of GSS
have been examined and there are still unsolved problems.
Previous studies show groups with GSS performed better when they were used for
certain task types such as decision-making tasks and idea generation and with medium- to
large-sized groups. The environment and technologies have been changing rapidly, and
the study of GSS has to keep up with the environment.
The inconsistency of results in GSS studies, with many unpredicted and confusing
outcomes, has been a problem. On the other hand, observing the issue from the reverse
direction, some might argue that the lack of theory-driven research causes the
inconsistencies (Rao and Jarvenpaa, 1991).
Many researchers (Connolly et al, 1990; Pinnsonneault and Kraemer, 1990;
Fjermestad et al. 1993) have presented models of group interaction. Stenmark (2002) in
his article concludes that the effects of socio-emotional aspects on group work
performance vary with group mode (physical vs. virtual), media density (high vs. low),
type of work (cognitive vs. non-cognitive), cohesion (strong vs. weak) and possibly many
other parameters. Needless to say, when group work shifts from face-to-face
communication to computer mediated communication, several of these aspects may be
changed simultaneously. It is very possible to create GSSs that will create negative
effects.
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Lantz (2001) raised the question of the advantage of distributed meetings in a
collaborative virtual environment (CVE), which could include relevant information for a
specific group as an alternative to face-to-face or chat. Dependent variables included
experienced efficiency in task performance, communication process, technical problems,
enjoyment, and competence development. The results show that CVE meetings were
more efficient than face-to-face meetings and both chat and CVE had more efficiency in
task-oriented work.
This study examines the usage of the popular and widely used, easily obtainable,
media and technologies available at many work places today. It examines the outcome of
work and perceived user satisfaction of their users. The study will contribute to both
academic and corporate group work usage, looking at the relationships between Group
Support Systems and different media or combinations of different media and devices.

2.5 Advantages and Disadvantages
Using different media with different devices should enable a user to maximize the
advantages and minimize the disadvantages of GSS. In the study for this dissertation, the
question of which combinations of media and devices maximize the advantages of GSS
was explored. Briggs et al. (1998) studied previous research papers from both the field
and the laboratory, and they found that the overall results show that teams using GSS can
become far more productive than would otherwise be possible.
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Advantages of GSS are that groups can:
•

Communicate in situations where it would not be possible without GSS

•

Reduce travel costs

•

Save time and cost to coordinate group work

•

Increase participation

•

Improve pre-planning

•

Organize, preserve, and evaluate ideas

•

Gather multiple perspectives and expertise (Bubas, 2001).

Disadvantages of GSS are:
•

Cost of the system

•

Lack of immediacy

•

Possible flaming due to disinhibition

•

Typing is slower than speaking

•

Media richness is low

•

Groups may waste time, energy, and resources due to technology problems
(Bubas, 2001).

CHAPTER 3
BUILDING THEORIES
3.1 Media Characteristics
3.1.1 Media Richness Theory

Media richness was first introduced by Daft and Lengel (1986), and they defined
"Information Richness" as ability of information to change understanding within a time
interval." The level of media richness is measured by capacity of immediate feedback,

multiple cues, language variety and personalization, with face-to-face communication
being the richest (a greater language variety and a greater multiplicity of cues, and a
greater personalization and more immediate feedback with facial expressions), with other
media being leaner with slower feedback and fewer cues (Daft and Lengel, 1986). A rich
communication medium allows instantaneous feedback, clarification, questioning and
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Figure 3.1 Communication medium richness continuum.
(Source: Tan et al., 1993)
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correction of errors by group members. When verbal, visual and textual communications
are supported, the media are considered to be rich while only textual communication is
provided for lean media. Tan and his colleagues show the media richness of
combinations of three communication modes (Tan et al., 1993).
Media vary in the amount and types of information they can deliver within
comparable time intervals (Daft and Lengel, 1998; Trevino, Daft, and Lengel, 1990).
Outcomes of group communication are determined by a medium's characteristics,
bandwidth and immediacy of feedback (Burke and Aytes, 2001).
Uncertainty and equivocality can be diminished by choosing the right media,
while certain media are better able to transmit information in situations of uncertainty and
equivocality. Equivocality exists when there are multiple interpretations for the
information when group members' consensus is required. According to Daft and Lengel,
the theory is that message equivocality influences media choice. Media richness theory
argues that groups with richer media show a better performance for equivocal tasks.
However, Dennis and Kinney (1998) found that matching media richness to task
equivocality did not improve performance.
The meaning of a message can be conveyed better when a richer medium is used.
Ambiguity in meaning leads to multiple interpretations by the receiver because of the
communication cues and interaction limitation. According to their theory (Daft and
Lengel, 1986, Chalfonte et al., 1991), face-to-face is the richest medium followed by
telephone, electronic mail, and print communications.
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However, the popularity of email proves that media richness theory is the not the
only factor that predicts how people choose their media. Ngwenyama and Lee (1997)
introduced a new perspective, Critical Social Theory (CST) to the study of
communication richness as many empirical studies had precipitated a shift away from
media richness theory.

3.1.2 Media Synchronicity
There are some important issues presented by Dennis and Valacich (1999) regarding
media synchronicity/richness and its five dimensions; feedback, symbol variety,
parallelism, rehearsability, and reprocessability. There is no medium that has the highest
values on all five dimensions so that no medium can be called richest under Daft and
Lengel's media richness theory. Depending on the characteristics of the message a
sender wants to deliver, and depending on the task a group is dealing with, it is not
necessarily true that face-to-face can process group communication more effectively. For
instance when communicators have to discuss a large chart of data, they would
communicate better with an asynchronous communication mode than with face-to-face
verbal communication only. In a given situation such as task types, users' skills and
experiences, group characteristics, and social context, media capabilities may be more or
less important.
Walther (1992, p.57) suggests that "when messages are very simple or
unequivocal, a lean medium such as CMC is sufficient for effective communication and
also a lean medium is more efficient, because shadow functions and coordinated
interaction efforts are unnecessary". According to Walther and based on other
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researchers' suggestions, the best medium is not always face-to-face, but the medium that
provides the best set of capabilities needed by the unique situation. This is contradictory
to the media richness theory by Daft and Lengel (1986) who ranked media ignoring
context. Dennis and Valacich (1999) examined a set of five media capabilities for
media synchronicity that are important to group work.
3.1.2.1 Immediacy of Feedback.

"Immediacy of feedback," is a first media capability

explaining the extent to which a medium enables users to give rapid feedback on the
communications they receive. It is important for communicators to improve their
understanding because any misleading elements in the message can be corrected
immediately. With a medium that has higher immediacy of feedback, users can have
two-way communication, which helps to improve the speed and accuracy of feedback.
The major issues raised in immediacy of feedback are "high cost" and "interface with
communication caused by expectation of immediate feedback." It is costly for a sender
and a receiver to interact synchronously and it requires significant efforts for both sides,
more or less depending on circumstances and the number of communicators.
3.1.2.2 Symbol Variety.

Symbol variety means the number of ways in which

information can be communicated which is explained in Daft and Lengel's multiplicity of
cues and language variety. The level of importance of symbol variety changes depending
upon the information that needs to be communicated.

The medium which

communicators use must provide a particular set of symbols for some tasks (e.g.
mathematical formulations). For the production function, conveyance would demand a
greater symbol variety depending on the task. Convergence in the production function
requires understanding others' interpretations. Ad hoc groups are more likely to need
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verbal and nonverbal symbols to share their feelings than well-developed groups.
Communication and understanding of a message may be affected by symbol variety, and
can be categorized in four different ways. First, some information is easier to convey in
one format than another. Second, symbols enable senders to include information beyond
words when the message is delivered. Third, the cost to compose a message and to
process an incoming message using some symbols may create other costs such as a delay
cost or a production cost. Fourth, the lack of verbal and non-verbal symbols can have
significant effects on social presence. For example, people lacking verbal and non-verbal
symbols become more like objects than real people (Dennis and Valacich, 1999).
However, to fix this problem, companies have been developing symbols in new media
such as short forms in instant messaging features.
3.1.2.3 Parallelism. Parallelism refers to the number of simultaneous conversations that
can exist effectively, which becomes more complex and important when the group size
becomes bigger, depending on the communicators (Nunamker et al., 1991). Telephone
conversations can have only one conversation effectively; two people talking
simultaneously would reduce the chances of understanding each other. Many electronic
media can be structured for simultaneous conversations to be possible. For a large group
to develop mutual understanding from all members, parallelism does not give benefits
particularly, but creates problems, such as lowering the speed of conversation or making
noise (Dennis and Valacich, 1999). Because parallel communication enables members to
exchange information simultaneously without waiting for his or her turn to speak ("type"
for text-based communication) (Gallupe et al., 1994; Valacich et al., 1994; Satzinger et
a1,1999), groups with parallel communication can produce more ideas and increase
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equality of participation which result in a higher lever of satisfaction (Dennis, 1993;
Gallupe et al, 1991; Callupe et al, 1992).
3.1.2.4 Rehearsability. Rehearsability is when a sender composes a message, and,
before sending the message, he/she checks whether the message conveys what he/she
intends. When senders can edit a message before sending, senders can rehearse to insure
that their message includes exactly what they want to express and no irrelevant
information is included. It is not important for simple messages but becomes very crucial
when the message becomes complex or equivocal. High rehearsability will prevent
misunderstanding. Dennis and Valacich (1999) pointed out that media with high
rehearsability tend to have lower feedback.
3.1.2.5 Reprocessability. Reprocessability is the extent to which a message can be
re-examined or processed again within the context of the communication event (Dennis

and Valacich, 1999). It enables the receiver to process the message to ensure that he/she
understands the message as delivered, which prevents misinterpretation of the message.
Only "recorded" media allow accurate reprocessing. It becomes more important when
the volume, complexity and equivocality of the message increase (Dennis and Valacich,
1999).
For this study, the author examined five dimensions of media synchronicity for
two electronic communication media, asynchronous groupware and synchronous
groupware.
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Table 3.1 Adopted from Relative Trait Salience of Selected Media
Feedback

Symbol Variety

Asynchronous
Low
Low-high
groupware
LowSynchronous
Low-high
medium
groupware
(Source: Dennis and Valacich, 1999)

Parallelism

Rehearsability

Reprocessability

High

High

High

High

Medium-high

High

For asynchronous groupware, feedback is low because it requires significant

efforts for both a sender and a receiver to visit the conferencing site and at the same time,
the expectation of immediate feedback is low. For synchronous groupware, feedback can
be ranged from low to medium, but not as high as face-to-face communication. For
symbol variety, both asynchronous and synchronous groupware is ranged from low to
high. Symbol variety changes depending on the information that needs to be
communicated, task characteristics, and group development. Adopting from Dennis and
Valacich's (1999) study, both asynchronous and synchronous groupware range from lowhigh for symbol variety. Though it used to be harder to use a wide range of symbols in
synchronous messages with very simple text-only chatting features in the past, currently
the level of symbol variety differs by the available functions each software system has;
some have "built in" symbols such as smilies to use. Both groups using asynchronous
groupware and synchronous groupware can communicate about several topics at the
same time, so that parallelism is high for both types of groupware.
Rehearsability is high for asynchronous groupware, while it is ranged medium to
high for synchronous groupware. Before sending a message, one can check the message
again on asynchronous groupware, most even have spell checks or display a message
once again before "send" or "post." For some synchronous groupware, the sender can
check on his or her typed message before clicking "send" or "enter" to deliver the
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message. Other software has the feature that messages are sent word-by-word; while
he/she is typing the receiver receives.
Reprocessability is high for asynchronous groupware that enables the receiver to
process the message multiple times; messages are stored on groupware. Synchronous
groupware has features displaying lines of discussion on one screen, one can scroll up
and down to process the message to ensure that he/she understands the message.
Media synchronicity is the degree to which group members work together on the
same activity at the same time. Dennis and Valacich (1999) argued that all tasks are
composed of two fundamental communication processes, conveyance and convergence.
The term "conveyance" refers to the exchange of information among the participants
while "convergence" is the development of a shared meaning among group members.
Each communication mode has distinct goals: synchronous settings are better suited for
achieving shared understanding (convergence), and asynchronous settings are better for
information exchange (conveyance) (Dennis et al., 1998).

3.2 Social Presence Theory

Social presence has been defined as "the user's perception of the ability of the means of
communication to marshal and focus the presence of communicating subjects" (Short et

al., 1976). Social presence theory states that different communication media enable
different levels of experience of the social presence of other individuals who are engaged
in communication. They hypothesized that different levels of perceived social presence
are important in determining the way individuals interact. Christie (1985) mentioned that
according to social presence theory, communicators' performance improves when
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media's ability to transmit social presence is matched to the task's social needs. Low
social presence leads to cases where specific comments are entirely ignored, as
individuals are unable to perceive each other's urgency and other emotional reactions
(Miranda and Saunders, 2001). Communicators cannot sense whether partners
understand their words and how they perceive their opinion.
Intimacy and immediacy are two dimensions of social presence defined by Rice
(1993). He described social presence by interpersonal versus mediated and asynchronous
versus synchronous. Face-to-face communication is viewed as high in social presence
while electronic and text-based communication media are generally viewed as low in
social presence. Based on social presence theory, text based synchronous communication
should be higher, with higher intimacy and immediate feedback, in social presence than
text based asynchronous communication. Social presence theory advocates believe that
the presence of the sender influences the recipient's understanding of the message
(Miranda and Saunders, 2001). I In spite of this Rice and his colleagues believe that the
effects of social factors on media richness perceptions are minor (Rice et al., 1990; Rice
and Aydin, 1991, Rice, 1993).
Vertegaal (1999) also pointed out that face-to-face communication should provide
the greatest sense of social presence among all media, followed by video, multi-speaker
audio and monaural audio. The nature of mobile collaborations puts senders and
receivers in a different environment compared to wired collaboration. It is presumed that
mobile collaboration groups will perceive higher social presence than non-mobile groups
because of the possibility of instantaneous feedback among group members in mobile
groups. Social presence theory co-exists with media richness theory because the same
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criteria are used to categorize different media in both theories; therefore the placing order
in media in both theories is the same. Rice (1993) stated that through computer mediated
communication it is more difficult to sense social presence. He said that tasks involving
creative, interpersonal, and outcome-oriented activities might require a stronger sense of
social presence.

3.3 Awareness
Cooperating team workers pay attention to the context of their joint effort while they are
doing their individual scraps and integrate and align their activities with those of their
team workers in a seemly 'seamless' manner (Schmidt, 2002). The term "awareness"
was adopted in response to the Computer Supported Collaborative Work (CSCW)
researcher who noticed that the key role in cooperative work is the ambiguous practice of
paying attention to what is going on in the setting (Schmidt, 2002). Awareness, as used
by sociologists in CSCW, is the knowledge about what your surroundings are, who is
around you, what they are doing (Dourish and Bellotti, 1992). Awarness is vital in
collaborative activities because it denotes how to correlate and coordinate activities with
other team members.
The definition of awareness is "occurring when group members have knowledge
about the content, status, and actions of the various components in a collaborative
system" (Steinfield et al., 1999). However, the term is being used in increasingly diverse
ways (Robertson, 2002) depending on context, contradictory ways at times (Nardi et al.,
2000; Ljungstrand and Hard of Segerstad, 2001) --such as sending an message via instant
messaging systems which interrupts the flow of activities of other team members is
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considered "awareness" while "awareness" refers to cooperating actors taking heed of the
context of their joint effort (Schmidt, 2002) -- and often used in combination with
different adjectives (Schmidt, 2002) which the author chose to use in this study to resolve
the possible problems accruing from ambiguous definitions of "awareness." Awareness
in a work environment usually means the information, which is crucial in facilitating the
collaborative work, about the activities of other group members (Silva Filho, 2000) and
conceived of the social context of work (Bly et al., 1993) not of the ongoing activities and
artifacts of a joint cooperative effort.
The Portholes application (Dourish and Bly, 1992), a desktop-based groupware
system, is an example of providing continuous awareness of the activities of others
through constantly streaming video images or other means. Many desktop-based
groupware systems encourage informal communication among team members by
conveying information about others' activities. In the field of ubiquitous computing,
Schmidt (2002), who works in the area of situated interaction and context-awareness,, has
attempted to build technology to convey information about other members' activities.
Groups that communicate asynchronously may spend much time identifying who
their members are. Groups using different media but starting asynchronously for their
introduction still spend a great deal of time to initiate communication or start a group
meeting using other media. Holmquist et al. (1999), discussed the importance of groups
fully utilizing the situations when people are really present to start group communication.
Many groupware systems (e.g. Portholes, @Work, and TeamRooms) support informal
communication by conveying awareness of other people's activities (Holmquist et al.,
1999). The success of instant messaging software (e.g. AIM: AOL Instant Messaging,
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ICQ, Yahoo Messenger, and MSN: Microsoft System Networking) in the past few years
proves that people want to keep track of colleagues and friends, be aware of their
existence. It is assumed that a rich medium provides the environment in which
geographically dispersed group members interact closer to the situation as if they were in
a face-to-face meeting. Synchronicity (Burgoon et al. 2000), where users interact at the
same time, permits immediate feedback, and helps awareness. Presumably mobile
groups and chat groups will have better awareness than asynchronous-only groups and
chat groups, combination of synchronous and asynchronous, will have better awareness
than asynchronous-only groups.
Awareness of presence on the synchronicity continuum was addressed by Hard of
Segerstad and Ljungstrand (2001). This is shown in Figure 3.2. They examined how
different factors affect the content of the message by cross-analyzing the messages for
content to parameters (e.g. sender location and sender status), and especially looked at
whether awareness of presence is the main factor. The study results proved that
awareness of both physical and virtual presence affects message content. To support
collaborative work and co-ordinate social activities, subjects used a messaging system
(synchronous).

29

Non-awareness of presence

Awareness of presence
Synchronous

Asynchronous

Traditional writing

Email Web chat Instant messaging

Spoken f2f interaction

Figure 3.2 Awareness of presence on the synchronicity continuum.
(Source: Hard of Segerstad and Ljungstrand 2001)

Among many factors reflecting understanding of communications between
senders and receivers, awareness is one of them, which will lead to different outcomes of
group work. Obviously, the level of awareness will be different in each medium for the
same setting. In this thesis, a comprehensive classification of different types of
awareness, describing combinations with different adjectives—activity, availability,
process, perspective, and environmental (Steinfield et al., 1999), will be tested in each
medium for distributed group work to explore the potential benefits of media
technologies for distributed group work within media effect. "Awareness" not only has
been defined ambiguously and differently in past studies but also has never had an
instrument measuring different types of awareness. Thus there is a need for
measurement for 'awareness' as a broad concept with various dimensions. . This study
presents a theoretical explanation of 'awareness' in the mobile group environment by
examining wireless vs. wired group work. also It also explores which of five types of
awareness will be more related to media effect and group performance. The following
are five categories that are tested individually in this study.
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3.3.1 Activity Awareness

Activity awareness is the knowledge about the related activities of other group members
towards the task (Steinfield et al., 1999). In synchronous cooperation, this simply means
knowing what actions others are taking at any given moment. The information should be

provided about past actions in an asynchronous groupware and present and past actions in
a synchronous groupware.

3.3.2 Availability Awareness

Availability awareness is the identification of the physical presence of a user in the
system and his or her willingness or availability to participate in the group activities. For
instance, for a phone conferencing system, availability awareness is that he/she knows
whether other members have been silent for a while after they entered the conference.
He/she checks on this by asking questions such as "Are you still there?" to see whether
other members are still on the phone ready and able to participate in the conversation.
For instant messaging availability awareness is present since others can tell whether you
are at the computer, or busy or away from the desk.

3.3.3 Process Awareness

Process awareness is provided by workflow systems, the user can identify the current
states of a process such as a sequence of tasks. For instance, the user is aware which
tasks are done and where his/her work fits in the big picture.
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3.3.4 Perspective Awareness

Perspective awareness gives information about the other group member's backgrounds,
beliefs and knowledge. Perspective awareness provides better understanding of other
members' contributions and decisions on tasks.
3.3.5 Environment Awareness

Environment awareness is group members' knowledge of events that occur outside the
immediate vicinity of a workspace that may cause interference for the group activity.
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3.4 Group Development

Robert Freed Bales developed a system to code interaction patterns in small group studies
in 1950. Since then impressionistic studies which relied on experiences and reflections of
observers, and empirical studies using observational systems have been conducted
(Buzaglo and Wheelan, 1999). The Integrated Model of Group Development (IMGD)
illustrates five stages of group development outlined (Wheelan, 1994). They are (1)
dependency and inclusion, (2) counter-dependency and fight, (3) trust and structure, (4)
work, (5) termination stage. The fourth stage of group development is a time of intense
team productivity and effectiveness.
Ad hoc teams have a difficult time at a group's beginning which is the time that
they get acquainted with one another and understand what the task is about. Gersick
(1988) found that a group working on a specific task with a limited time constraint made
significant transactions in approaches to their work at the midpoint of the period of the
group work.
Ocker (2001) conducted an experiment focusing on the relationship between group
development and degree of satisfaction, the quality of work, and the level of creativity of
outcomes. She used a group development framework based on Chidamabaram and
Jones's (1993) findings on common characteristics about developed groups' vs.
not-sweldvpgru'aemntcosdifr el.Inhstudypre
five behaviors associated with group development, which are cohesiveness, conflict
management, task and social-emotional needs, communication, and involvement in group
activities.
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•

Cohesiveness is a main factor that makes groups work together towards the
same goal and is also characterized by how close members are to one another
and by their level of attraction to the group

•

Conflict, positive or negative, is not necessarily a negative factor for group
work. Constructive debates and different opinions are results of positive
conflict. A well-developed group manages conflicts openly and works together
to minimize negative conflicts.

•

Task and socio-emotional needs should be balanced for groups to be well
developed and become productive.

•

Communication is used for group members to understand one another. Mature
groups develop mutual understanding of their task and verbal and nonverbal
cues are more accurately interpreted (Ocker, 2001)
More developed groups showed higher satisfaction for both group process and

group solution while presenting a lower level of creativity in Ocker's (2001) study. This
is one in a series of experiments that compare virtual interaction to interaction combining
both face-to-face and virtual communication in terms of how communication media
impact on group development. Mixed media (combining both face-to-face and
asynchronous communication) groups reached a higher level of development than purely
virtual groups.
Rich media groups will attain higher group development than lean media groups;
and more developed groups should attain better quality but less creativity on their tasks.
Groups with lean media, such as the pure asynchronous interaction mode, are less
developed compared to groups interacting in face-to-face meetings or combined face-to-
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face meeting with asynchronous mode. Combined groups perceived themselves as more
cohesive and managed conflicts better (Ocker, 2001).
Global virtual teams may experience a form of "swift" trust, which would be very
temporal and weak (Jarvenpaa and Leidner, 1998). Meyerson, Weick and Kramer (1996)
first introduced the concept of "swift" trust for temporary groups who form and disband
after their common task. With no prior working history together and almost zero
possibility of working together in the future, trust among team members would exist but
with some variations. It seems that trust is one of the key factors for group development
for a group to be successful, but it is complex, involving many factors, and takes time to
establish a sustainable social exchange process in a group (face-to-face or virtual)
(Jarvenpaa and Leidner, 1998; Dyer and Nobeoka, 2000). Trust is more likely created
via a communication behavior established in the first few sentences they express in such
a group. Social communication will help to form trust more than task related
communication for the same token, group members who verbalize their commitment,
excitement and optimism earn higher trust from other members.

CHAPTER 4
THEORETICAL FRAMEWORK AND HYPOTHESES
4.1 Theoretical Framework

This section presents the research design with the variables of this study as they relate to
the theoretical framework and the study design. A controlled experiment with a 1 x 3
factorial design was conducted to test different hypotheses. The overall experiment
design of the study is presented in Table 4.1. It could be considered as an "incomplete
factorial" design. There are three sets of groups with different combinations of
communication modes or devices. Groups in the first condition, called "(1)
Asynchronous.," were allowed to use only an asynchronous web-based conferencing
system for their group communication. Members used regular desktops at any location;
there was no restriction of place or time for their work, as in a real-world setting. The
group conferences were open only to the five group members and the principal
investigator/author of this study. Group members communicated using only text-based
on-line messages. The tool supported any format of files to be attached within the
message. In the second condition groups, using only desktops, were allowed to use both
the asynchronous conferencing system and instant messaging features; they are called
"(2) Desktop Chat."
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The third condition groups, called "(3) Mobile Chat," are the main focus of the
study. These groups used a mobile device, a Compaq iPAQ PC 3670 or 3760 (the size of
a Palm) during their experiment, in addition to desktops, using web-based conferences
and instant messaging features. In this experiment, the conditions shown in gray were
tested for effectiveness and satisfaction with group communications. Due to the expense
of the mobile devices and wireless Internet service, all possible conditions for the use of
mobile devices could not be included in this study.

Table 4.2 Experimental Design for Each Mode/Device
Without
Media
Mobile Device
Web-based
(1) Asynchronous
Conferencing
(Asynchronous only)
Combined
(2) Desktop Chat
Synchronous
(Asynchronous/Synchronous)

With
Mobile Device
(4) Mobile Asynchronous
(Asynchronous only)
(3) Mobile Chat
(Asynchronous/Synchronous)

The study examines two different contrasts: the outcomes of communication (1)
with mobility and without mobility and (2) with asynchronous alone vs. web-based
synchronous combined with asynchronous. Figure 4.1, on the next page, shows the
conceptual framework of this study. The fourth logically possible condition, mobile
with asynchronous only was not studied for two reasons: (1) small mobile devices work
well for "instant messaging" functions, but are very inadequate for supporting
asynchronous communication requiring "full screen" displays and (2) insufficient funds
were available to provide the mobile equipment and wireless service for an asynchronous
mobile condition in addition to the other three conditions.

Independent Variables

Intervening Variables

Dependent Variables

Communication
Mode

•
•

Asynchronous
Synchronous&
Asynchronous

•
•
•
•
•

Communication
Device
Characteristics

•
•

Wired
Wireless

Media Richness
(H1)
Media Synchronicity
(H2)
Social Presence (H3)
Awareness (H4)

•
•

V

•

Group Development Level
(H5, H6)
• Cohesion
• Conflict
• Task/Social
• Communication
• Involvement

Figure 4.1 Research framework of this study.

•

Effectiveness
Creativity (1 17)
Decision Quality (H8)
o Perceived
o Expert Judges
-

Satisfaction
Decision Satisfaction
(H9, H10)
Process Satisfaction
(H11, 1112)
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4.2 Media Richness (H1)
Perceived media richness was measured asking questions related to immediacy of
feedback, variety of cues, and message personalization in their communication
environment. "Desktop Chat" groups using instant messaging features can have more
immediate feedback when members talk at the same time via instant messaging, which
allows them to clarify misunderstood messages. MSN emoticons allow higher
personalization because they allow them to express a human emotion which helps them
to personalize their messages. The chatting feature enables them to engage in
conversation for repair of misunderstandings. Posted and read messages on web-based
conferencing rooms, with groups using both asynchronous and synchronous
communication technology, can be questioned and corrected via instant messaging.
"Mobile Chat" groups possibly have more chances to access instant messaging and the
web-based group board, therefore these groups would have higher immediacy of
feedback, and are expected to receive quicker feedback from other members.
H1 a. Perceived media richness for Mobile Chat groups will be higher than
Asynchronous groups.
Hl b. Perceived media richness for Mobile Chat groups will be higher than
Desktop Chat groups using only desktop devices.
Mc. Perceived media richness for Mobile Chat groups will be higher than both
Asynchronous and Desktop Chat groups using only desktop devices.
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4.3 Media Synchronicity (H2)
Five characteristics of media synchronicity were measured with Likert- type scales. The
first part of Table 4.2 presents the level of each characteristic for both "Asynchronous"
and "Synchronous" (see Section 3.2.1 for detailed explanations). The second part of
Table 4.2 illustrates the level of each characteristic of each condition for this experiment.
For groups using mobile devices, it is expected that these characteristics will be enhanced
due to the higher access to both communication media.

Table 4.2 Comparison of Relative Trait Salience
From Dennis and Valacich, 1999
Feedback

Symbol Variety

Parallelism

Rehearsability

Reprocessability

Asynchronous
groupware

Low

Low-high

High

High

High

Synchronous
groupware

Lowmedium

Low-high

High

Medium-high

High

Feedback

Symbol Variety

Parallelism

Rehearsability

Reprocessability

Asynchronous

Low

Low high

High

High

Desktop Chat

LowMedium

Low-high

Medium

Medium-high

Mobile Chat

High

Low-high

MediumLow

Medium-high

New Trait Salience for This study

-

High
(still lower than
Mobile)
High
(still lower than
Mobile)
High

The trait salience of selected media with different groupware media shown in the
first part of Table 4.2 have not been assessed by prior researchers. It will be necessary
and challenging to assess Dennis and Valacich's ranks for each medium for these five
characteristics. The author does not agree with all ranks presented in the table. From this
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study, comparing only asynchronous groupware and synchronous groupware was
possible, by collecting questionnaire answers from subjects who already used each
medium to complete a group decision-making task. In a new table (the second section of
Table 4.2) that follows, the author presents predictions including "Mobile Chat" groups
using both asynchronous and synchronous modes. Instead of just specifying low,
medium, or high, the relevant ranks for three treatments are presented. For feedback, if
all treatments had a one-time meeting, synchronous groupware would be rated better than
asynchronous groupware. On the other hand, both "Asynchronous" and "Desktop Chat"
groups were constrained to use only wired desktops (meaning members in both groups
have to be at the computer for feedback) and also both treatments used asynchronous
conferencing rooms for nine days. Therefore, there should not be much difference
between the two treatments for feedback from this specific setting.
Reprocessability was high for all treatments that enable the receiver to process the
message multiple times because all messages were stored on groupware, including
chatting sessions (the subjects were required to post chatting sessions for subgroup
members). The same notion applies to reprocessability, because the messages were
stored on groupware, it should only depend on the accessibility, which means that
members in "Asynchronous" and "Desktop Chat" groups would experience no difference
in reprocessability. However, with the mobile device, feedback immediacy and
reprocessability are assumed to be higher than for the other two conditions, since they
can access anytime and anywhere.
H2a. Mobile Chat groups will perceive higher immediacy of feedback than both
Asynchronous and Desktop Chat groups using only desktop devices.
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H2b. Mobile Chat groups will perceive higher reprocessability than both
Asynchronous and Desktop Chat groups using only desktop devices.
For symbol variety, both asynchronous and synchronous groupware is ranged
from low to high. Symbol variety levels vary depending on the information that needs to
be communicated, task characteristics, and group development. For symbol variety,
further research is needed when groups are given the same type of information to be
communicated. Rehearsability is high for asynchronous groupware, while it ranges from
medium to high for synchronous groupware. When a sender sends a message, he or she
can check the message again on asynchronous groupware; Webboard messaging posts
require a sender to click "post" twice, before composing a message and after sending a
message. In this experiment both "Desktop Chat" and "Mobile Chat" group members
used MSN chatting features while Asynchronous group members used only Webboard.
In this experiment, both rehearsability and parallelism have an effect on whether
groups had synchronous meetings. Satzinger et al, defined parallelism as "the ability for
all members to exchange information simultaneously" (Satzinger et al., 1999). Without
knowing the definition, the assumption about parallelism could be easily mistaken, in
other words, synchronous chatting features could be unarticulated to have higher
parallelism than asynchronous communication mode.
H2c. Asynchronous groups will show higher rehearsability than both Desktop
Chat and Mobile Chat groups using chatting features.
H2d. Asynchronous groups will show higher parallelism than both Desktop Chat
and Mobile Chat groups using chatting features.
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4.4 Social Presence (113)
Researchers have hypothesized that different levels of perceived social presence are
important in determining the way individuals interact (Short, Williams, Christie, 1976).
It is rare for comments to be ignored in synchronous communication mode groups, as
individuals are able to perceive each other's urgency and other emotional reactions
(Miranda and Saunders, 2001). Communicators can sense more about whether partners
understand their words, and how they perceive their opinion, with a synchronous
communication mode than with asynchronous communication mode only. Groups with
better accessibility, such as groups with mobile devices, would sense more whether their
comments are delivered to and understood by others. The nature of mobile collaborations
puts senders and receivers in a different environment compared to wired collaboration. It
is presumed that mobile collaboration groups perceive higher social presence than nonmobile groups because of the possibility of instantaneous feedback among group
members in mobile groups.

H3a. Desktop Chat groups feel higher social presence than groups with
asynchronous communication mode only.
H3b. Groups with the mobile device feel higher social presence than Desktop
Chat groups using only desktop devices.
H3c. Groups with the mobile device feel higher social presence than
Asynchronous and Desktop Chat groups using only desktop devices.
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4.5 Awareness (H4)

Groups that communicate asynchronously may spend much time identifying who their
members are. Members communicating via instant messaging have better knowledge
about the related activities of other group members towards the task, can identify the
physical presence of other users in the system and their willingness or availability to
participate in the group activities and can identify their current states of a process such as
a sequence of tasks. These group members will socialize more within the group,
therefore, their perspective awareness will be higher with better understanding of other
members' contributions and decisions on tasks and environment awareness will be higher
with better knowledge of events that occur outside the immediate vicinity of a workspace.
In this study, groups using mobile devices are presumed to have higher awareness than
groups without mobile devices since they can log on to web-conferencing rooms and
MSN instant messaging more anytime and anywhere.
H4a. Desktop Chat groups feel higher awareness than groups with asynchronous
communication mode only.
H4b. Groups with the mobile device feel higher awareness than Chat groups
using only desktop devices.
H4c. Groups with the mobile device feel higher awareness than Asynchronous
and Desktop Chat groups using only desktop devices.
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4.6 Group Development (115 and H6)
Synchronous chatting increases dialogue and interaction in group communication.
Groups with mobile devices and groups communicating via instant messaging features
can socialize more. with more frequent interaction on a casual communication setting. It
is presumed that groups in which members interact more with one another perceive
higher social presence and awareness, and will be well developed, since they can
personalize more and have a better method to solve their conflicts. People are more
likely to accept views and solutions when they can express themselves better. Members
in a group with higher presence and awareness will have more pressure to work, and less
possibility for a free ride, than members in a group with lower presence and awareness
and they will be engaged more in their group. Groups with richer media are expected to
have more knowledge of other members' activities, and also personalize more, which will
increase social presence.
H5a. Desktop Chat groups are more developed than purely asynchronous
groups.
H5b. Mobile Chat groups are more developed than Chat groups using only
desktop devices.
H5c. Mobile Chat groups are more developed than Asynchronous and Desktop
Chat groups using only desktop devices.
H6a. Perceived media richness will be positively correlated with group
development.
H6b. Social presence will be positively correlated with group development.
H6c. Awareness will be positively correlated with group development.
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Five behaviors, (1) cohesiveness, (2) conflict management, (3) task and socio-emotional
communication, (4) effective communication, and (5) involvement, were used to measure
the degree of group development. In this study, the five behaviors were measured using
separate scales. Therefore, each behavior variable was tested for the same hypothesis on
group development, after new clusters were constructed following factor analyses.

4.7 Group Creativity (117)

Creativity, ultimately branches from social processes, for innovative work is a positive
result of small group work. Although we generally think of creativity as something that
arises from individuals, team creativity is not the sum of individual creativity. For a
group, collaboration is the foundation of creativity, which helps the total group creativity.
Researchers have studied group creativity relation to communication modes (Ocker et al.,
1996; Ocker et al., 1998; Chuang et al., 2001), technical aspects such as anonymity,
parallel communication, and brainstorming (Jessup at al., 1990; Jessup and Tansik, 1991;
Gallupe et al., 1991; Callupe et al., 1992; Dennis and Valacich, 1993; Valacich et al.,
1994; Sosik et al., 1998; Hender et al., 2001), and leadership process and styles (Kolb,
1992; Couger et al., 1993; Nunamaker et al., 1995).
Rice mentioned that a higher sense of social presence is critical for tasks involved
with creativity, arguing a strong sense of social presence may be needed for tasks
involving creative, interpersonal, and outcome-oriented activities. In some
communication modes, particularly computer mediated communication such as e-mail
and video conferences, there is significant variation in user perceptions of the degree of
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social presence and media richness compared with other means of communication such
as the telephone and written text (Rice, 1993). Based on this theory, it is expected that
the results for creativity of group outcome are parallel with the rank of media richness;
face-to-face groups are expected to produce more creative products than asynchronous
alone groups. However, this has not been proven to be true since other experimental
results indicate that groups with leaner media show a higher level of creativity. The
conflicts have been studied focusing on media, but also there are conflicts among
researchers about the effect that presence of others will have on creativity (Amabile,
1996). The empirical research uniformly indicates that verbally interactive brainstorming
does not enhance creativity (Diehl and Stroebe, 1987; Gallupe et al., 1992) and GSS
groups show better creativity than non-GSS groups (Ocker et al., 1996 ; Ocker et al.,
1998; Ocker, 2001). One of the reasons is production blocking which refers to the need
to take turns speaking in verbal brainstorming (Diehl and Stroebe, 1987).
Earlier studies compared individuals acting alone to brainstorming groups. The
empirical studies show that individuals working alone generate more creative ideas than
those in face-to-face interactive groups (Gallupe et al., 1991; Siau, 1995). In addition to
that, Shalley (1995) also said that the highest creativity takes a place when group
members work alone with a creative goal while they are aware that the work will be
evaluated.
Later on, researchers focused on more comparison, in the creativity generation
domain, of GSS to non-GSS. Asynchronous conferencing groups have presented higher
creativity than face-to-face communication groups (Ocker et al., 1996; Ocker et al.,
1998); asynchronous conferencing groups were also assumed to show higher creativity
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than synchronous conferencing groups, but this was not supported. Creativity has been
proven to be higher when groups are not constrained by time. In the study performed for
this dissertation, all groups were allowed to use their group Webboard for nine days;
therefore, there was no different time constraint from one group condition to anther. Also,
none of the groups had face-to-face meetings.
According to Ocker and her colleagues (1998), groups with combined
communication modes with face-to-face and computer-mediated communication over a
period of time showed higher levels of creativity than groups with only one
communication mode (which were face-to-face only, asynchronous only, or synchronous
only). In their study the combined condition (with face-to-face meetings) groups had
continued communication over the two-week period while the other groups were allowed
to communicate during the scheduled meeting times. A face-to-face meeting resulted in
better planning and organizing for combined communication mode groups, they could
generate ideas during the task period but also had a chance to communicate with
members face-to-face. Between asynchronous groups and synchronous groups, both for
creativity and quality, asynchronous groups were rated better than synchronous groups
but the significant level was low.
However, the members in asynchronous computer conferencing meetings did not
have to wait to express their ideas; they could type when they had an idea, and they spent
less time socializing and a more work-oriented environment was created among
members. In this study, all groups used text-based communications, not knowing
members in person; therefore, asynchronous computer groups having an advantage of not
waiting to speak up cannot be assumed.
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People have a tendency not to talk about novel ideas when there is higher social
presence and awareness. People worry about how others think about them more when
they have social presence within the team. In this study performed for this dissertation,
"Desktop Chat" groups will have higher social presence than asynchronous groups when
they can communicate via MSN messenger. With the popularity of instant messaging,
subjects who have the skills to chat using emotions will spend more time socializing with
one another. Often, there would be less than five members chatting at night, and
members would be less inhibited and tend to digress more. Subjects who were faceless
and voiceless would feel free to talk about subjects they might not discuss under normal
interactive circumstances.
One example is that people tend not to mix up the topics they carry in two
different communication modes. For example, the author communicated both online and
offline with her school friend, person A. She talked about the difficulties of her academic
progress via MSN with person A, but did not finish the conversation. When she met the
friend in person, they discussed different topics, and did not continue the unfinished topic
which they talked about via MSN on the previous night. It is interesting to see how
people carry separate topics online and offline and never mingle them together as if they
were talking with two different people. Therefore, chatting group members may not start
with the same topic they talked about last night via MSN, on asynchronous Webboard
today. Amabile (1996) illustrated that the presence of others, either as group members or
as an audience, can deteriorate performance on poorly learned or complex tasks while
boosting performance on well-learned or simple tasks (Amabile, 1996) while Rice (1993)
believed that a higher sense of social presence is critical for tasks involved with
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creativity, inferring that a strong sense of social presence may be needed for tasks
involving creative, interpersonal, and outcome-oriented activities.
However, remembering that Rice's belief has not been proven true, but the
opposite has, for this task, considered to be challenging, and also needing creativity,
groups with higher presence are predicted to produce less creative solutions. In some
communication modes, particularly computer mediated communication such as e-mail
and video conferences, there is significant variation in user perceptions of the degree of
social presence and media richness compared with other means of communication such
as the telephone and written text (Rice, 1993).
H7a. Asynchronous groups will produce more creative solutions than Desktop
Chat groups.
H7b. Desktop Chat groups will produce more creative solutions than Mobile Chat
groups.
H7c. Asynchronous groups will produce more creative solutions than both
Desktop Chat and Mobile Chat groups.

4.8 Decision Quality (I18)

Based on the prior literature review, groups with higher group creativity are predicted to
have a better decision quality. Groups with higher group creativity are not predicted to
go hand-and-hand with decision quality from previous experiments, but in accordance
with minority influence theory, groups that demonstrate higher levels of creativity would
have higher quality work (Nemeth, 1986). One of the main benefits of synchronous
interaction is that of immediate feedback, which allows them to organize and
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communicate in a short period of time between two communicators. However,
individuals generate creative works when they work alone first and then present their
ideas to coordinate with other members.
For this study, because all groups have Webboard to post ideas without waiting
for others, there will be no difference in the level of losing quality ideas. Face-to-face
meetings are ideal, especially for brainstorming and group decision-making, and are
widely used in corporate cultures, since these activities need active interaction and
immediate feedback. However, there have been some conflicts in the prior studies.
While members with language difficulties or shyness have a passive role and
trouble participating equally in chatting sessions, asynchronous communication settings
allow passive members to take their time creating a written reply. On the other hand, the
"Desktop Chat" groups in this study were allowed to use both, asynchronous and
synchronous sessions. "Desktop Chat" groups had the benefits of both communication
modes. Members in Desktop Chat groups who forgot to contribute their ideas during
synchronous discussions still could share their ideas by posting on their group Webboard.
Groups with a high degree of awareness of other members have reached higher
quality decisions in other studies while some studies show that groups with higher social
presence and awareness (meaning they socialized more) have attained a lower quality of
work. It is more difficult for purely asynchronous groups to come to decisions, or for
rapid and controlled discussion of ideas to take place, because their communications
occur over longer periods of time. It is true that quicker decisions can be made for
groups with more interaction, but quick decisions might not be better decisions.
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Overall, the following hypotheses can be stated. The higher the anonymity, that is
in a sense opposite from social presence or awareness, the less members worry about the
group thinking poorly of them because of their ideas and therefore, anonymity increases
equality of individual participation in groups (Tyan et al., 1992)
H8a. Asynchronous groups will have a better quality of decision making than
Desktop Chat groups.
H8b. Desktop Chat groups will have a better quality of decision making than
Mobile Chat groups.
H8c. Asynchronous groups will have a better quality of decision making than both
Desktop Chat and Mobile Chat groups.

4.9 Decision Satisfaction (H9 and H10)
When groups work in an environment where more choices are available which they can
choose from, people tend to be more satisfied and believe that they have done a better
job. In previous studies people in face-to-face communication modes were reported to be
more satisfied than asynchronous groups and also group members working as a team
enjoyed the experience more and were more satisfied with their performance in spite of
their low productivity (Strobe at al, 1992). The removal of social cues, face, and voice of
text-based communications (both asynchronous and synchronous) serves shy people
better than face-to-face settings. To compare asynchronous text-based communication to
synchronous text-based communication in the same perception, a slow thinker or shy
person would appreciate asynchronous text-based better than synchronous because it
allows he or she to have the same opportunity to interact as a quick or bold person.
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Researchers in the past stated that shy people are more confident when they communicate
via less richer/strong media. Does that mean they are more confident with an
asynchronous text-based communication mode than with synchronous text-based
communication such as MSN instant messaging; considering that text-based chatting is
richer than text-based asynchronous communication according to media richness theory?
Unfortunately, the previous studies did not explicitly look at the comparison among only
text-based communication with different media richness levels. The question raised is
whether shy people are more satisfied with richer media, or are they more satisfied with
text-based only communication (both asynchronous and synchronous)?
In this study people in all conditions were allowed to use web-based text-based
conferencing. People in chat groups still could choose both media, asynchronous and
synchronous text-based communication, and were not forced or required to use the
synchronous chatting. The hypotheses are:
H9a. Desktop Chat groups will be more satisfied with their group decision than
Asynchronous groups.
H9b. Mobile Chat groups will be more satisfied with their group decision than
Desktop Chat groups.
H9c. Mobile Chat groups will be more satisfied with their group decision than
both Asynchronous and Desktop Chat groups.
H10a. People who perceived higher media richness for given communication
modes will be more satisfied with their group decision than groups that perceived
lower media richness.
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H10b. People who perceived higher social presence for given communication
modes will be more satisfied with their group decision than groups that perceived
lower social presence.
H10c.Peoplwhrivdgeansforivcmuatnodes
will be more satisfied with their group decision than groups that perceived lower
social presence.

4.10 Process Satisfaction (1111 and H12)

"Desktop Chat (asynchronous/synchronous combined)" groups and "Mobile Chat"
groups have the benefit of using media they are comfortable with and which are available
at the time, although the choice of media cannot be by one individual, since it depends on
the circumstance of the others within the group. This is beyond one group member's
control, since it takes at least two people to communicate using any medium.
Willingness to use available media with their group members is also highly related to
how much each group member wants to participate and is interested in this group work.
From Ocker and her colleagues' series of experiments, face-to-face groups had
the highest process satisfaction compared to three other treatments, asynchronous,
synchronous and combined. Combined groups had higher satisfaction than synchronous
or asynchronous only groups (Ocker et al., 1998).
More mature groups are believed to be cohesive, interact more frequently, and
personalize more, compared to groups who are task oriented and treating group members
more like objects. Overall group satisfaction, process satisfaction, and solution
satisfaction are perceived to deliver the same order in relation to media communication
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conditions. Groups with richer media, higher awareness, and higher social presence will
be well developed and will be more satisfied based on the literature review. Group
members who have a wide choice of communication mode will have higher satisfaction.
H1 la. Desktop Chat groups will be more satisfied with their process than
Asynchronous groups.
1111b. Mobile Chat groups will be more satisfied with their process than Desktop
Chat groups.
H11c. Mobile Chat groups will be more satisfied with their process than both
Asynchronous and Desktop Chat groups.
H12a. People who perceived higher media richness for given communication
modes will be more satisfied with their group process than groups that perceived
lower media richness.
H12b. People who perceived higher social presence for given communication
modes will be more satisfied with their group process than groups that perceived
lower social presence.
H12c. People who perceived higher awareness for given communication modes
will be more satisfied with their group process than groups that perceived lower
social presence.

CHAPTER 5
RESEARCH METHODOLOGY
5.1 Introduction
This chapter introduces the independent, intervening, and dependent variables, and the
instruments and methods that are used for each. Intervening variables (which consist of
media richness, media synchronicity, social presence, awareness, and group
development) and most dependent variables (which consist of decision quality, creativity
of group outcome, and satisfaction with group decision and group process) include
indices formed from responses to post-questionnaires gathering data on perceived
procedure and outcomes by each subject. However, two dependent variables--creativity
and quality of group outcome--were measured by expert judging of group outcomes. To
ensure each subject's participation to aid the decision on validity of their questionnaires
log files were available (Appendix 0 and P), which each subject in "Desktop Chat" and
"Mobile Chat" groups was required to submit at the end of their task. They were used to
obtain support and explanations for unexpected results and conflicts in the study. In
summary, data were obtained from self-recorded log files, pre-questionnaires, postquestionnaires, and outcomes of virtual teamwork (which is their final report).
Post-questionnaires (Appendix N) were uploaded on a group Webboard after the
group leader uploaded his/her team's final report under the "final report" conference by
Friday midnight of each experiment period. Each member filled in the questionnaire and
sent it to the author via email.
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5.2 Independent Variables
The two independent variables are (1) Communication Mode (Asynchronous only or
Asynchronous/ Synchronous combined) and (2) Communication Devices (Desktop
condition only or desktop and mobile combined). There are three different treatments for
groups. (1) Groups without mobile devices using asynchronous communication only,
called "Asynchronous" in this study (2) groups without mobile devices using both
asynchronous and synchronous, called "Desktop Chat" and (3) groups with mobile
devices using both asynchronous and synchronous, called "Mobile Chat."

5.3 Intervening Variables
5.3.1 Media Richness
Questions measuring perceived media richness (see Table 5.1) were included in a postquestionnaire and distributed to each group member when his/her group finished the
group task. Four criteria for high media richness from Daft and Lengel's media richness
theory, and four reversed scored measures for low media richness, were adopted from
Dennis and Kinney's perceived media richness Likert scale format questions (Dennis and
Kinney, 1998). Dennis and Kinney tested the scale with 132 students and reliability was
adequate (alpha = 0.89). The author adopted the validated Dennis and Kinney's eight
questions for perceived Media Richness. Plus (+) and minus (-) signs are used to indicate
reversed scoring being minus. High scores indicate higher perceived media richness.
The level of perceived media richness in this experiment is an intervening variable;
perceived media richness level for each communication mode (Mobile Chat > Desktop
Chat > Asynchronous) is examined to test the hypotheses.
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Table 5.1 Media Richness Original Instrument
Question Number
(Item Name)
2
(Media Richness
1+*)
10
Media Richness 2-)
18
(Media Richness 3+)
65
(Media Richness 4-)
29
(Media Richness 5-)
35
(Media Richness 6+)
25
(Media Richness 7-)
32
(Media Richness 8+)

Questions /Statements
When we disagreed, the communication conditions made it more difficult for
us to come to agreement.
Strongly Disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
When we disagreed, our communication environment helped us come to a
common position.
Strongly Disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
The conditions under which we were communicating got in the way of our
sharing of opinions.
Strongly Disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
I could easily explain things in this environment.
Strongly Disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
The communication conditions helped us communicate quickly.
Strongly Disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
I couldn't easily communicate some ideas to my group members because of the
communication conditions.
Strongly Disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
The communication condition under which we communicated helped us to
better understand each other.
Strongly Disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
The communication condition under which we were communicating slowed
down our communications.
Strongly Disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree

*Reversed items show a minus sign next to item name for the entire paper except for
factor analysis loading tables.

5.3.2 Media Synchronicity
Perceived media synchronicity level was measured in a post-questionnaire. Dennis et al.
(1998) proposed media synchronicity as an alternative to media richness theory.
However, it has not been empirically tested nor substantially studied. Three out of five
media characteristics, immediacy of feedback, parallelism, and reprocessability were
measured by validated Likert scaled questions adopted from Carswell et al. (2001). The
following questions in the gray area were generated by the author based on definitions for
media synchronicity characteristics (Dennis et al., 1998). Table 5.2 shows the original
sets of instrument for media synchronicity.
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Table 5.2 Media Synchronicity Original Instrument

Question
Number
44

Items

Feedback 2+

41

Feedback 3+

21

Feedback 4+

52

Parallelism 1-

37

Parallelism 2-

60

Parallelism 3-

50

Reprocessability
1-

63

Reprocessability
2+

40

Reprocessability
3-

45

Reprocessability
4-

66

Rehearsability 1-

6

Rehearsability
2+

MC9

Rehearsability
3+

Questions / Statements

I could receive responses from my group in a timely manner.
Strongly Disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
It was difficult to know how my contributions to the group were being
received, because I didn't get timely feedback.
Strongly Disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
The responses to my class contributions were not received quickly
enough to be helpful.
Strongly disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
In our group discussion, there were several threads of conversation
that are occurring simultaneously.
Strongly disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
In our group discussions, there were several parallel "conversations"
going on at any given point in time.
Strongly disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
In our group discussion, discussions were occurring about several
issues at the same time.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
Given communication conditions permitted me to review messages
from group members over and over again.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
After I've read or received other members' messages for the first time,
I found it difficult to review them again.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
I was able to repeatedly review our conversations with others or
messages from others.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
I could re-examine or review a message to prevent misinterpretation
of received messages.
Strongly disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
I could read or rehearse the messages before I sent in the allowed
communication condition.
Strongly disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
It was hard for me to re-check my message before to delivering it to
my group members.
Strongly disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
Editable
Not editable
1: 2: 3: 4: 5: 6: 7

Media Synchronicity includes five components, immediacy of feedback, symbol
variety (Language variety and multiple of cues), parallelism, rehearsability and
reprocessability. No instruments exist to measure the five categories of perceived media
synchronicity at the same time, although each media characteristic has been tested for
other studies. The above questions are not sufficient to comprise an instrument for
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measuring all five categories. Therefore, adjective-pairs developed by Zmud et al. (1990)
were selected and adopted as well. Adjective pairs to characterize the communication
channels representing factors associated with media characteristics: multiple cues and
immediate feedback were included in a post-questionnaire (Zmud et al., 1990). These
adjective-pairs Likert scaled questions have been used in various studies including the
New Jersey Institute of Technology studies and were validated. The level of perceived
media synchronicity in this experiment is an intervening variable, the difference for each
media characteristic for perceived Media Synchronicity among communication modes
are examined. Table 5.3 illustrates more questions for immediacy feedback and cue
variety.

Table 5.3 Media Characteristics Questions Part I
Question
Number

Items

Questions /Statements

MC13

Feedback 1+

Delayed Feedback

1: 2: 3: 4: 5: 6: 7

Immediate Feedback

MC4

Cue Variety 1-

Flexible

1: 2: 3: 4: 5: 6: 7

Restricted

MC6

Cue Variety 2-

Subjective

1: 2: 3: 4: 5: 6: 7

Objective

MC18

Cue variety 3-

Wide-ranging

1: 2: 3: 4: 5: 6: 7

Narrowly focused

Other media characteristics, such as "Accessibility" "Message Personalization"
and "Information Quality," believed to be criteria for differentiating channels, were
included with questions testing media richness and media synchronicity. They are not
included in the hypotheses but were tested to see the relationships with other variables.
The questions are adopted from Zumd et al. (1990) (see Table 5.4).
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Table 5.4 Media Characteristics Questions Part II
Question
Number
MC1

Items
Message
Personalization,

Questions /Statements
Personal

1: 2: 3: 4: 5: 6: 7

Impersonal

Receiver
Access MC12

Message
Personalization-

Sensitive

1: 2: 3: 4: 5: 6: 7

Not sensitive

MC16

Message
Personalization-

Favorable

1: 2: 3: 4: 5: 6: 7

Unfavorable

MC2

Accessibility-

Always Available

1: 2: 3: 4: 5: 6: 7

Not Always Available

MC7

Accessibility+

Dependable

1: 2: 3: 4: 5: 6: 7

Not- dependable

MC20

Accessibility-

Easy to use

1: 2: 3: 4: 5: 6: 7

Hard to use

MC3

Accessibility-

Convenient

1: 2: 3: 4: 5: 6: 7

Inconvenient

MC17

Accessibility-

Simple

1: 2: 3: 4: 5: 6: 7

Complex

MC24

Accessibility+

Technical

1: 2: 3: 4: 5: 6: 7

Non-technical

MC19

Accessibility-

Urgent

1: 2: 3: 4: 5: 6: 7

Non-urgent

MC22

Receiver
Access -

Confidential

1: 2: 3: 4: 5: 6: 7

Public

MC15

Information
Quality+

Ambiguous

1: 2: 3: 4: 5: 6: 7

Clear

MC26

Information
Quality-

Precise

1: 2: 3: 4: 5: 6: 7

Imprecise

MC10

Information
Quality-

Accurate

1: 2: 3: 4: 5: 6: 7

Inaccurate

MC23

Information
Quality-

Reliable

1: 2: 3: 4: 5: 6: 7

Unreliable

MC27

Information
Quality+

Slow

1: 2: 3: 4: 5: 6: 7

Fast

5.3.3 Social Presence
The Social Presence Instrument, a seven-item questionnaire which was developed by
Short et al. (1976) and revised by Chidambaram and Jones (1993) was included in a
questionnaire. The scale below shown in Table 5.5 is designed to assess feelings and
attitudes towards communication modes used for group work.
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Table 5.5 Social Presence Instrument
Question
Number
MC8

Questions/Statement
Presence 1+

Impersonal

1: 2: 3: 4: 5: 6: 7

Personal

MC25

Presence 2-

Hot

1: 2: 3: 4: 5: 6: 7

Cold

MC11

Presence3+

Distant

1: 2: 3: 4: 5: 6: 7

Close

MC14

Presence4+

Dehumanizing

1: 2: 3: 4: 5: 6: 7

Humanizing

MC21

Presence 5-

Expressive

1: 2: 3: 4: 5: 6: 7

Inexpressive

MC28

Presence 6-

Emotional

1: 2: 3: 4: 5: 6: 7

Unemotional

MC12

Presence7+

Insensitive

1: 2: 3: 4: 5: 6: 7

Sensitive

5.3.4 Awareness
Four questions were designed by the author, based on Silva Filho's awareness
classification including active awareness, availability awareness, process awareness, and
perspective awareness and environment awareness (Silva Filho, 2000). Table 5.6 is
questions originally used to test awareness.

Table 5.6 Five Categories of Awareness
Question
Number
46
57
5

11

26

Item

Questions /Statements

Activity
(Awareness 1+)
Availability
(Awareness 2+)
Process
(Awareness 3+)
Perspective
(Awareness 4+)

I was very aware of the actions of other group members.
Very much
1: 2: 3: 4: 5: 6: 7
Not at all
I was always aware when other group members were available.
Very much
1: 2: 3: 4: 5: 6: 7
Not at all
I was always aware of the progress of the project.
Very much
1: 2: 3: 4: 5: 6: 7
Not at all
I was aware of the group members' skills and backgrounds.
Very much
1: 2: 3: 4: 5: 6: 7
Not at all
I was aware of events that occur outside the immediate vicinity of
a workplace; that may have implications for the group activity.
Very much
1: 2: 3: 4: 5: 6: 7
Not at all

Environment
(Awareness 5+)
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5.3.5 Group Development

Ocker (2001) conducted an experiment focusing on the relationship between group
development and outcomes. In her study she presented five behaviors associated with
group development, which are cohesiveness, conflict management, task and socialemotional needs, communication, and involvement in group activities. Media mix is
expected to influence these dimensions of group development. The questions (see Table
5.7) were adopted from Ocker et al. (1996) and Kahai and Cooper (1999).
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Table 5.7 Group Development Ouestions
Question
Number
19

Item

Questions/ Statement

Cohesiveness 1+

61A

Cohesiveness 2+

39

Cohesiveness 3+

43

Cohesiveness 4-

48

Cohesiveness 5-

54

Conflict Mgmt 1-

16

Conflict Mgmt 2+

55

Conflict Mgmt 3+

56

Conflict Mgmt 4+

42

Task/social
emotional needs 1+

49

Task/social
emotional needs 2+

51

Task/social
emotional needs 3-

8

Task/social
emotional needs 4-

47

61B

Task/social
emotional needs 5Task/social
emotional needs 6Communication 1+

32

Communication 2+

3

Involvement 1-

34

Involvement 2-

27

Involvement 3-

13

Involvement 4-

If you had a chance to do the same kind of work in another student work group
how would you feel about moving to another group?
Want to stay in my group
1: 2: 3: 4: 5: 6: 7
Would love to move
Do you feel really a part of your group?
Very
1: 2: 3: 4: 5: 6: 7
Not at all
The way people in group get along together
Close
1: 2: 3: 4: 5: 6: 7
Distance
The way people in group work together.
Poor
1: 2: 3: 4: 5: 6: 7
Excellent
The way people help each other.
Poor
1: 2: 3: 4: 5: 6: 7
Excellent
To what extend did the group experience conflict?
Very much
1: 2: 3: 4: 5: 6: 7
Not at all
Did your group handle conflict effectively?
Very much
1: 2: 3: 4: 5: 6: 7
Not at all
Did your group members acknowledge and confront conflict openly?
Very much
1: 2: 3: 4: 5: 6: 7
Not at all
Our group's approach helped us to resolve conflicts that arose in the course of our
work.
Very much
1: 2: 3: 4: 5: 6: 7
Not at all
How often did your group members display positive feelings towards you during
your group work?
Very often
1: 2: 3: 4: 5: 6: 7
Never
Describe the number of statements made by your group members that made you
feel good (for example, statement that evoked laughter, statement that indicated
hospitality towards you, statement that indicated support for your views).
Many
1: 2: 3: 4: 5: 6: 7
None
How often did your group members display negative feelings towards you during
your group work?
Very often
1: 2: 3: 4: 5: 6: 7
Never
Describe the number of statements made by your group members that made you
feel bad (for example, statement that indicated hostility towards you, statement
that indicated rejection of your views).
Many
1: 2: 3: 4: 5: 6: 7
None
I felt frustrated and tense about others' behavior.
Very often
1: 2: 3: 4: 5: 6: 7
Never
I rejected others' opinions or suggestions.
Very often
1: 2: 3: 4: 5: 6: 7
None
It was hard to understand other group members.
Strongly Disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
I experienced difficulty expressing myself.
Strongly Disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
All the group members showed attention and interest in the group's activities.
Strongly Disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
There was high degree of participation on the part of members
Strongly Disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
To what extend did the people in your group take a personal interest in you?
Not interested
1: 2: 3: 4: 5: 6: 7
Very interested
Members worked together as a team
Strongly Disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
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5.4 Dependent Variables
5.4.1 Creativity of Group Solution

Different measures of creativity such as quality of ideas, number of superior responses,
and non-redundant ideas, have been used (Stroebe et al., 1992) and often expert judges
ratings of creativity in the final products have been used (Shalley, 1991; Ocker, 1996).
For that reason, creativity of group solution was measured by expert judges based on the
groups' products, the final reports on the task from the experiment, as well as decision
quality (see Section, 5.4.2 Perceived Decision Quality and Decision Quality by Experts).
Two dependent variables, creativity and quality were accordingly measured separately
using four experts as raters, by means of a 7-point Likert scale.
Expert judging rater qualifications were not only based on their knowledge in the
IT field but also their experience as international students in the United States.
Information Technology experts who are very familiar with the needs for exchange
students are qualified to be a judge for a task such as "Exchange Student Service Center
Web Design." The investigator talked in person with, and also distributed emails to,
potential judges to find volunteer judges. The first four volunteers who agreed to
participate in the work and the investigator verified dates for the meeting via email. The
judges, who were born and raised in foreign countries, had the experience of coming to
the United States as an international student at one point in their lives.
Four Information Technology experts from both education and practice
volunteered for quality and creativity expert ratings of the final products. Expert judges
practiced and were trained by rating two pilot study reports. They reviewed the final
decision for both quality and creativity at the same time and then had a discussion session
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about their evaluation. The expert judges rated the level of creativity of each group's
solution on a scale from one, indicating poor, to seven, representing excellent. The
investigator gave 36 final reports to four experts after the face-to-face meeting of the
expert judge panel. Each expert had to rate all 36 groups' reports, rating both creativity
and quality simultaneously. The methodology was the same as expert ratings on quality
ratings (Section 5.4.2).
The definition of creativity given to the judges was "product or response is
creative to the extent that appropriate observers independently agree it is creative"
(Amabile, 1983). Additionally, there is little agreement as to the appropriate
subcategories to use in order to rate creativity. Therefore, the author did not provide the
expert judges with explicit details. Rather, she instructed them to rate the creativity of
each group using the general category of "Creativity of Solution" as the degree to which
the group ideas are creative, using his or her subjective definition of creativity.

5.4.2 Perceived Decision Quality and Decision Quality by Experts
It was originally planned to measure decision quality in two ways; one was perceived
decision quality and the other was decision quality by expert judges. First, perceived
quality of discussion was measured by asking eight questions on a 7-Likert scale in a
post-questionnaire (Ocker et al., 1996; Benbunan-Fich et al., 2001). See Table 5.8 below.
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Table 5.8 Decision Quality Measurement

Question
Number
1

62

Questions/Statement

Decision
Quality
1+
Decision
Quality
2-

The overall quality of the discussion was
Poor

1: 2: 3: 4: 5: 6: 7

Good

1: 2: 3: 4: 5: 6: 7

Ineffective

The discussion was
Effective

64

Decision
Quality
3-

59

Decision
Quality
4+

The discussion was

Decision
Quality
5+

The issues explored in the discussion were

Decision
Quality
6-

The content of the discussion was

30

23

53

68

Decision
Quality
7+
Decision
Quality
8+

The outcome of this discussion was
Satisfactory

Incompetently executed

Trivial

Carefully developed

1: 2: 3: 4: 5: 6: 7

Unsatisfactory

1: 2: 3: 4: 5: 6: 7

Competently executed

Substantial

1: 2: 3: 4: 5: 6: 7

1: 2: 3: 4: 5: 6: 7

Carelessly developed

The manner in which the participants examined the issues was
Non- constructive

1: 2: 3: 4: 5: 6: 7

Constructive

The group's movement toward reaching a conclusion on the discussion was
Insignificant

1: 2: 3: 4: 5: 6: 7

Significant

However, the perceived decision quality questions were loaded on the same factor
as the satisfaction with group outcome. This will be explained later in Chapter 6,
Analysis. Therefore, the second method, decision quality of final products rated by
expert judges, will be the only measurement for this variable. The following paragraph
illustrates the second method in detail.
Each expert judged five different categories (1) requirements specification, (2)
user interface, (3) business case, (4) high priority and (5) low priority, on a 7-Likert scale.
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The investigator gathered the ratings for each category then had to average all categories
to present one score for each report by one expert.
The judges rating form (Appendix R) was distributed to the judges and reviewed.
The expert judges rated the level of quality of each group's solution on a scale from 1
(indicating poor) to 7 (representing excellent) for each category of the task. Guidelines
for judges' training (Appendix Q) and evaluation forms describe these procedures in
more detail.
Each judge rated 36 group reports "blind" to condition. Four sets of each group's
report were printed using the same printer and word processing package. Groups'
communication mode was masked or removed as well as subjects' names in order to
make judges as blind as possible to condition. The investigator gave a different order of
final reports to each judge. Expert judge 1 for example had to rate the first set of final
reports and the second set in the given order shown in Table 5.9. The group names were
a combination of letters rather than numbers so that judges would be less biased on
rating. To present the order numerals are used in the following table for convenience.
The author made the four expert judges as blind as possible by having not only blacked
out any word that indicated their condition and subjects' names, but also used for group
names a combination of two letters so as to give them no sense of priority (e.g. using
numbers or one digit alphabet names).
Table 5.9 Order of Final Report of Growls
First Set Final Report Order
Expert 1
Expert 2
Expert 3
Expert 4

1, 2, 3,
18, 17,
19, 20,
36, 35,

4,
16, 15,
21,
34,

.17, 18
. 2, 1
35, 36
. 20, 19

Second Set Final Report Order
19, 20, 21,
.35, 36
.20, 19
_ 36, 35, 34,
17, 18
1, 2, 3, 4,
18, 17, 16, 15,
2, 1
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5.4.3 Satisfaction with Group Decision and Group Process
These questions to measure satisfaction have been validated in many studies in the past.
Ocker et al., (1996) constructed a Likert-scale that she and her colleagues have used in
various studies. In this study, the author used five seven-point Likert-scaled questions in
a post-questionnaire.
Table 5.10 Satisfaction Measurement
Question
Number
4

Item

Questions / Statement

Outcome
Satisfaction 1+

How satisfied or dissatisfied were you with the quality of your group's
solution?
Very satisfied
Very dissatisfied
1: 2: 3: 4: 5: 6: 7
To what extent do you feel personally responsible for the correctness
of the group's solutions (decision or recommendation)?
Very great extent
1: 2: 3: 4: 5: 6: 7
Not at all
To what extent does the group's work reflect your inputs?
Very great extent
Not at all
1: 2: 3: 4: 5: 6: 7
To what extent are you confident that the group's solutions are
correct?
Very great extent
1: 2: 3: 4: 5: 6: 7
Not at all
To what extent do you feel committed to the group's solutions?
Very great extent
1: 2: 3: 4: 5: 6: 7
Not at all
How satisfied or dissatisfied were you with the quantity of your
group's solution?
Very satisfied
1: 2: 3: 4: 5: 6: 7
Very dissatisfied
How would you describe your groups problem-solving process?
Inefficient
Efficient
1: 2: 3: 4: 5: 6: 7
Uncoordinated
Coordinated
1: 2: 3: 4: 5: 6: 7
Unfair
Fair
1: 2: 3: 4: 5: 6: 7
Confusing
1: 2: 3: 4: 5: 6: 7
Understandable
Unsatisfying
1: 2: 3: 4: 5: 6: 7
Satisfying

14

Outcome
Satisfaction 2+

17

Outcome
Satisfaction 3+
Outcome
Satisfaction 4+

20
36
15
69

Outcome
Satisfaction 5+
Outcome
Satisfaction 6+
Process
Satisfaction
1- to 7(all reversed)

5.5 Pilot Studies
Three pilot studies were conducted to prepare for the main experiment. The first pilot
study was for task selection between two tasks. It was all done online from recruiting to
post-questionnaire selection. The second pilot tested for three conditions excluding
mobile groups because of lack of equipment, but these conditions are different from the
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main experiment that was constructed for this dissertation. The third pilot study was to
investigate the procedure with mobile devices and to test technology problems.

5.5.1 Task Selection Pilot Study (Pilot Study 1)

The first pilot study was an investigation of tasks. It was also of great importance to test
the procedures, as all steps of the procedure were done electronically between the
subjects and the investigator. The students were recruited online and contacted the author
by email. All data sets were collected by mail or email and the tutorial was done online
for the first time. Thirty subjects, six five-member groups (three for each task),
participated during summer 2001 for this pilot. All groups had ten days to complete the
given task, starting on Wednesday and completing the following Saturday. They had two
days, Monday and Tuesday, to become familiar with Webboard and introduce themselves
to one another prior to the task starting Day 1, Wednesday. The investigator ran two
groups, one for each task, at the same time to maximize the validity, the same conditions
for each task. All subjects were taking an on-line graduate level class and participated in
this pilot for course credit. They never had an initial meeting prior to the task. Only one
condition, asynchronous groups, was used for the task pilot study.
Originally started with two candidate tasks (Appendix J and K), Exchange
Student Service Center Web Design (Task 1) and New Student Service Center Web
Design (Task 2). Three groups had to build on "Exchange Student Service Center"
homepage for exchange students at NJIT from City University of Hong Kong, and
Tilburg University in the Netherlands for a proposed joint exchange program. The
homepage should provide information for students at partner institutions considering a
summer session at NJIT. Three other groups were assigned to build a "New Students'
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Service Center" homepage helping students find the information and support that they
needed to get settled down into NJIT and the Newark area when they arrived here for the
first time.
The two were compared, to determine which task was more suitable, and tested to
see if they were valid to be used for the GSS using web-based group conferencing
software. An additional post-questionnaire to measure each subject's perceived
characteristics of the two tasks (Appendix L) was sent. The result came out that the first
task; "Exchange Student Service Center (Appendix Jr was the better. The investigator
developed the new version for "Exchange Student Service Center (Appendix M)" with
help from instructors teaching related courses. The following table illustrates the results
for post-questionnaires for each task. This first pilot was conducted between May and
August, 2001.

Table 5.11 Comparison of Two Pilot Tasks Characteristics
Variable
Task 1
Question on scale of 1 to 7
Effort
5.60
How much effort was required to complete this task?
5.20
Interesting
To what degree was the task interesting to you?
Difficulty
3.70
How easy or difficult did you find this task?
5.13
Enjoyable
How enjoyable did you find it to work on this task?
Information Did the task description present you with enough 2.00
information to make a decision or carry it out?
Description
Is there a clearly defined body of knowledge that could 3.53
guide you in doing this work?
Sequence
Was there an understandable sequence of steps you could 2.73
follow to do the task?
Required
To what extent do you have the skills and knowledge 5.67
Skills
needed to complete this task well?

Task 2
5.13
5.07
2.93
4.87
1.87
2.06
2.2
5.93
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The results indicates that Task 1 requires more effort and knowledge and skills
and is more difficult than Task 2, while it is more interesting and enjoyable to complete.
Task 1 also was found to have a less clear description and is less understandable than
Task 2. Task 1 was selected for the main study after examination by three experts. It
was considered to be more interesting, and needs more decision-making processes, which
is suitable for GDSS studies.

5.5.2 All Conditions Except Mobile Groups (Pilot Study 2)

The second pilot study was conducted from September to December 2001. The main
purpose of conducting the second pilot study was to test experiment logistics and the
experimental design feasibility including examining the subjects' propensity of using
chatting features on Webboard, testing whether each subject can be guided and
understood communicating via email only to complete this task. The treatments the
author constructed for this pilot study were different from the main study. Later on, the
treatments for the main study were modified based on lessons learned from the second
pilot study. Groups in the first condition, called "(1) Asynchronous" groups for the sake
of convenience in this paper, were allowed to use only a web-based conferencing system
for their group communication. Members used regular desktops at any location; there
was no restriction of place or time for their work. From the pilot study, it was observed
that subjects logged on to the web system from their work places, school, and home.
The group conferences were open only to the five group members and the principal
investigator of this study. Group members communicated using only text-based on-line
messages. The tool supports any file format as a message attachment.
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Groups with both chat features and asynchronous conferencing system were
called "(2) Chat" groups. They met once synchronously on their group asynchronous
web system before their starting date then they were allowed to use chat features as well
as asynchronous communication for the remainder of the group work. These chat
features were available only after they logged on to their group asynchronous web
system. The last group was called "(3) Self-selected groups." They were similar to
teams in the real world. A practical way of completing teamwork is to use any medium
available, selecting the best one for the task and the work situation. For each
communication mode, seven to eight groups were recruited.
Eight groups for "Chat" groups and seven groups for "Asynchronous" and "Selfselected" groups were formed. The post-questionnaires were administrated, collected and
analyzed. The pilot study was successful in terms of recruiting students, having them
learn the Webboard tutorial via an on-line and demonstrating that the Webboard and
email would be usable communication tools for the investigator to guide each subject to
successfully understand how to participate in this experiment.
The Java-based chat features on the Webboard conferencing system used for the
second pilot were not adequate for the study. Not only did the two steps required to reach
synchronous features cause subjects to neglect the features, but also being on the
Webboard conference system encouraged them write more asynchronously. They had to
be on their asynchronous conferencing room to communicate synchronously using the
chat features provided. Most of all, it was too slow to communicate. Therefore, the
investigator looked into widely-used free instant messaging features for the future study.
First, most subjects were familiar with at least one instant messaging feature, and second,
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it was not necessary for them to log onto the Webboard to chat with group members.
Finally they are fast and user friendly and based on literature review, they are widely
used in organizations for group communications. Figure 5.1 summarizes the conditions
used for this pilot study.

Media

Desktop

Web-based
(1) Asynchronous
Conferencing
Combined Web-based
(2) Chat
Chatting/Conferencing
Any Available Media

(3) Self-Selected

Figure 5.1 Pilot study experimental design for each mode.

5.5.3 Mobile Groups: Procedure and Technology Testing
The third pilot study was done mainly to test the wireless Internet connection in
particular, difficulty of device usage, and experiment logistics. Two groups were
recruited, five graduate students were formed into one group and five undergraduate
students were formed into another group. The MSN messaging feature was tested first in
this pilot study as a result of the failure of Webboard chatting features from the second
pilot study. There were many technical problems that occurred in terms of the wireless
connection. The Compaq iPAQ 3760 was used with the AirCard 300, which is a Type II
PC card that plugs into the iPAQ PC Card Expansion Pack enabling wireless Internet
access via Cellular Digital Packet Data (CDPD) which is a specification for supporting
wireless access to the Internet and other public packet-switched networks. Cellular
Digital Packet Data (CDPD) coverage is available through wireless ISP, GoAmerica
using cellular carriers, Verizon and AT&T Wireless. Subjects were all in an area covered
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by a CDPD wireless network; however, Verizon and AT&T wireless could not provide a
strong signal indoors for many subjects' locations. Once an aircard loses the connection
with an IP address, the experimenter had to call Compaq to activate the existing IP
address for each aircard. Their customer service was painful. Students often stopped
using the device because of unreliable service.

5.5.4 Lessons Learned from Pilot Studies
The critical lesson learned from continuous pilot studies was that it raised the external
validity to have self-selective groups (from the second pilot study), having them in
different conditions from the beginning. The self-selective groups could use any medium
possible and available. However, the internal validity was compromised because the
groups in this condition behave in very different ways. Those groups with members who
had used the instant messaging features, and also coincidently happened to have the same
Instant Messaging features, maximized their usage of synchronous conversations but
those who did not have the same software did not make an effort to install or download
the features to communicate with their group members. Self-selected groups were asked
to keep a log file with their activities related to the group work. It was impossible to
track their contributions and the content of their communications when some members
used email for most of the time while some members had face-to-face meetings often.
There were many subgroups in terms of their preferences of media usage.
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Another lesson, with the Webboard synchronous chatting feature, was that
participants did not want to go one more step (they have to enter "Webboard group
conferencing room") to chat with group members. When only Webboard chatting and
the Webboard conferencing board was provided to "Chat" groups, they had to visit their
web-based conferencing room to chat with other members simultaneously.

5.6 Experimental Design
5.6.1 Subjects
The investigator submitted an application (Human subject research review form, see
Appendix A) for human subject approval and received approval before running the pilot
experiments in August 2001. The author recruited students who were taking
undergraduate and graduate courses in the CS, IS and MBA courses related to Web
application, software engineering and telecommunications at the New Jersey Institute of
Technology (NJIT) in Fall 2002 and Spring 2003. The investigator contacted instructors
before the semesters started via email (Appendix E). Students were told that their
participation would be voluntary and they would be given an "alternative assignment" if
they were unwilling or unable to participate in the experiment. The students who were
unwilling or unable to participate in the experiment were given an "alternative
assignment," which consisted of a similar task done on their own, by each class
instructor.
The experimental task (Appendix M) was chosen to fit in with the subject matter
of each course and to constitute a valuable learning experience. For instance, in a
software engineering course, the task helped students to learn how to design
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specifications for information and services. For a management course, the task helped
the subjects learn how to simulate managerial decision-making. The investigator visited
each class to introduce the experiment including the procedure and requirements, for 30
minutes (Appendix F).
The students who chose to participate received background questionnaires
(Appendix C) with protection of human subjects information describing the project with a
consent form (Appendix B). For all participants, time slot sheets (Appendix D) were
distributed to determine when students were available to log online every day for the
entire nice days. The consent form and the background questionnaire were distributed in
class and were collected on site. The investigator randomly grouped the students, but
made sure that they could start the task in the week when they were able to log on the
Internet almost every day. They were free to decline to answer any question that they
would feel invades their privacy.
The researcher recruited students only in class. Questions asking about their
availability for a short campus meeting and their familiarity with a PDA and similar
devices were asked in the background questionnaire. Based on the literature review, to
make the study valid, only subjects who were familiar with the use of styluses or small
keyboards were supposed to be selected for such groups. However, in this study the
investigator randomly assigned subjects to a mobile group as long as they were available
to meet the investigator on campus for a 30-minute training. One can raise the question
that it is testing novelty if novice users for mobile devices are selected for the experiment
since the speed of using regular PC keyboards and small pocket pc keyboards are quite
different. Also, supported by literature review (MacKenzie and Zhang, 2001) users with
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small screen PDAs using a stylus do not improve their text input skills with usage as we
see in desktop keyboarding. It was learned from the pilot study that our participants need
less than one hour to be familiar with the devices since the participants are computer
experts.

5.6.2 Task
Drummond and Boldyreff (1997) mentioned that little research was reported on the
development of Computer Supported Collaborative Work (CSCW) in supporting group
work in higher education, and in particular software engineering education, considering
how GSS would be used in the real world. In this study the task is designing a web site,
but it is highly related to software engineering, using subjects who have some knowledge
from their courses to be able to do a software analysis design task.
The task was called "Exchange Student Service Center (Appendix M)" and the
subjects had to design a web site and deliver a final report at the end of nine days. They
were assumed to have been selected as a member of a "requirements and design team" to
analyze the needs, specify the requirements, and design the web site. The "exchange
program" was hypothetical, and no models of such a site exist, as far as is known.
The hypothesized site shall support international exchange students from other
institutions before they arrive, and during their stay at NJIT. The site shall also offer
support to NJIT students looking for exchange opportunities, providing a general
description of the program, links to other universities' sites, and visa preparation support.
The deliverables included (1) Requirement Specifications, (2) User Interface Design, (3)
Business Case Analyses, and (4) Priority Strategies. The full version of the task is
attached as Appendix M.
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5.6.3 Technology and Facilitation
Web-based group conferencing software called Webboard was used by all groups for
their asynchronous communications. The tool is an easily accessible web-based system
for any browser. Webboard is a popular message board for corporations, educational
institutions and organizations looking to build online communities with ease.
Compaq iPAQ pocket PCs were used for mobile communication with a wireless service
using either AT&T wireless or Verizon. The dimensions of the device are 5.1" x 3.2" x
.63", literally hand-held.
For instant messaging conversation, all participants in "Desktop Chat" and
"Mobile Chat" groups were asked to download Microsoft Networking (MSN) on their
machine and get a username. Microsoft Networking (MSN) was chosen as an instant
messaging feature for this study because Compaq iPAQ pocket PCs have MSN software
installed and it works better than other Instant Messaging software with Compaq iPAQ
pocket PCs.

5.6.4 Training
All subjects were required to complete online training for the web-based asynchronous
software called Webboard, which has been used extensively at New Jersey Institute of
Technology. Most students who have taken IS and CS related courses at NJIT are
familiar with web-based conferencing systems, including EIES, Webboard, and WebCT
due to the wide usage of web-based conferencing systems for coursework. In addition,
from the pilot studies and background questionnaires prior to this study, the investigator
learned that most subjects were familiar with Webboard prior to this experiment and
technically literate. From the pilot studies using students taking the same courses within
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the same departments, system expertise level required for this task using Webboard is not
considered to be a problem for this group of students after an online tutorial for those
who are new to Webboard.
The on-line training consisted of the overview of the experiment, a step-by-step
description of how to obtain a user name, how to log on to Webboard, how to use the
basic features on it. To complete this task, subjects were only required to know how to
read and post messages with/without an attachment in a specific conference setup for
their group discussion. In addition, the investigator closely monitored team computer
conference activities to assist with any technical problem that occurred.
Prior to the starting date for a nine-day experiment, everyone was asked to visit a
tutorial site http://web.njit.edu/~hxh8518/overview.htm for an overview of the procedure
as well as their Webboard tutorial. The end of the training gives two mini exercises for
most groups and three mini exercises for Mobile Chat groups. They were led to visit a
common site, http://fire.njit.edu:8080/ ~start. This helped them to master the usage of
Webboard and at the same time, all participants obtained an account for Webboard. All
subjects had to finish the mini exercises in order to obtain their username for Webboard.
Once they exhibited competency in the use of the Webboard, they were ready to be added
to a group. To help others who had not used Webboard, the tutorial session was still
needed. The tutorial and mini-exercises, which were required to use necessary basic
features to complete the task for the main experiment, could be completed within 30
minutes.
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The training board was open to everyone so that they could try out anything at
anytime. After everyone was done with the tutorial, students were grouped randomly,
except the ones who were in "Mobile Chat" groups. They only could be selected from
potential subjects who were available to meet on campus for a 30-minute mobile device
training session (Appendix G). Subjects who were in groups using the mobile
communication mode had a 30-minute meeting on Monday, three days prior to the
experiment starting date. During the meeting, training on how to use a mobile device, the
Compaq Pocket PC, was given to the student. These groups had one-on-one training so
that their group members could not meet face-to-face prior to their first meeting on line.
Each subject who borrowed a device had to sign an "Equipment Loan Agreement Form
(Appendix H)" and "Equipment Loan Return Form (Appendix I)."

5.6.5 Procedures

All communication between the investigator and each subject was done via email after
the first 30 minute meeting in class. All groups consisted of five members. Groups were
notified of their group board URL three days before the starting date. They received a
reminder a few days before to read emails on the starting date. All groups started on
Monday and finished the task on the Friday, twelve days after the starting date. For the
first three days, Monday, Tuesday, and Wednesday, group members were asked to
introduce himself/herself to the group and pick a leader who would assign jobs and who
also would be responsible to upload their group report at the end of 12 days. The task
was uploaded just after Wednesday midnight, so that all members were able to work on
the task beginning Thursday. None of the groups had a prior meeting at the beginning
(Mobile Chat group members had a meeting with the investigator only but not with one
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another). They all met online for the first time when they were grouped as a team. From
then the "(1) Asynchronous" groups were permitted to discuss this task only using the
computer group conferencing system, Webboard. The "(2) Desktop Chat" condition
groups were permitted to use only Webboard and MSN instant messaging for their group
work. "(3) Mobile Chat" groups had the same rule, that they could use only the
Webboard conferencing system and MSN as their communication medium. Each group
member logged on the board from their location, either at work, school or home.
"Mobile Chat" groups were provided Compac iPAQ Pocket PCs to log on to the
Webboard anywhere and anytime. They were also allowed to use a regular PC anywhere
in addition to their mobile device. Each time they posted a message, they were required
to leave an indication of which device they used (e.g. M for Mobile and D for Desktop).
Both "Desktop Chat (Asynchronous/Synchronous Combined)" and "Mobile Chat
(Synchronous/Mobile)" group members had to keep a log with communication method,
time, content, place, and members they communicated with. A log file template was
available for downloading on each group board. Each member was required to post his
or her log file on each subject's private conference room (provided by the investigator) or
submit it via email at the close of the experiment. Group members were instructed to
assume that they all work in different parts of the world with NJIT providing them with
on-line conferences and mobile devices to communicate with one another.
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5.6.6 Asynchronous Only Without Mobile ("Asynchronous")
Asynchronous groups could see eight conference rooms when they logged on to their
group board while the other two condition groups could see ten conference rooms. Each
group had their own board (e.g. http://fire.njit.edu:8080/~Al for Asynchronous Group 1),
which was only available to five group members and the investigator.
Each group board could have several conference rooms. For convenience, a
subheading for each board is called a "conference room" in this study. The eight
conference rooms were "(1) Important (read first)" for the two week schedule (Table
5.12) and detailed explanation on the procedure, "(2) Welcome & Leader" where
members could introduce one another and use any communication prior to the task, "(3)
Rules" where communication rules for their group condition were listed by the
investigator, "(4) Task" where the task was uploaded by the investigator right after the
team selected their leader on Wednesday, "(5) Discussion Area" which all asynchronous
group discussions regarding the task were posted, "(6) Final Report" where the leader
uploaded their report at the end, "(7) Post-Questionnaire" where subjects could locate a
post-questionnaire after they completed the task to download and fill in and send via
email, " (8) Questions for the Experimenter," the place where subjects could ask any
questions regarding the experiment or Webbaord usage for the investigator to answer.
The screen shot of an asynchronous group is shown in the following figure.
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Figure 5.2 Asynchronous group conferences.

The groups in the other two conditions (Desktop Chat and Mobile Chat) had two more
conference rooms, "Chatting (MSN)" and "Log File." All other procedures for these
groups were the same (see Section 5.6.7). Asynchronous groups' time schedule is shown
below.

Table 5.12 Time Schedule for Asynchronous Group
Time

What to do

Conference Room

Dayl, 2 & 3

"Welcome"

Day 4
Day 4 to Day12

1. Introduce yourselves
2. Pick a team leader
3. More practice of using
WebBoard
4. Read rules
1. Read the task
Group Discussion Session

Day 12

Leader posts the final report

"Final Report"

Day 13 to
Day 15

1. Fill in the post-questionnaire
2. Send it via email

"Post-questionnaire"

"Rules"
"Task"
"Discussion Area"
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5.6.7 Asynchronous /Synchronous Combined without Mobile ("Desktop Chat")

These groups had ten conference rooms and their procedures were the same as "Mobile
Chat" groups (see Section 5.6.8) except that they did not meet the experimenter for
mobile training. They had the same eight conference rooms (see Section 5.6.6) which
Asynchronous groups had and two more conference rooms in addition to the eight rooms,
"Log File" and "Chatting (MSN)." Therefore, the Desktop Chat groups could see ten
conference rooms when they logged onto their group board. Figure 5.3 is an example of
Desktop Chat group conference board.
They were asked to read the group schedule (Table 5.13) carefully and if they had
any questions they posted them under the "Questions for the Experimenter" conference.
There were ten conferences. Among them are, Important, Rules, Task, PostQuestionnaire, Log File rooms are read-only rooms. They could read but not post any
messages there. They could use "Welcome & Leader" (for self introduction and to pick a
leader) "Questions for the Experimenter" (for any questions related to this experiment),
"Discussion Area" (for the 10 days of group discussion), "Final Report" (for the group
final report) and "Chatting (MSN)" (for posting chatting conversations). Before Day 1,
their MSN email addresses associated with MSN instant messaging were collected by the
experimenter who sent them out to all members via email on Day 1. The "Log File"
conference room was provided for subjects to upload their log files. They were asked to
download MSN and add their group members log in names to their buddy list. In
addition they were required to post their instant messages to their "Chatting (MSN)"
room immediately after each time.
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Figure 5.3 Desktop Chat group conferences.

("Log File" and "Chatting (MSN)," not available for Asynchronous group, are added)

Table 5.13 Schedule for Desktop Chat Group
Time
What to do

Conference Room

Dayl, 2 & 3

"Welcome"

Day 4 to Day12

1. Introduce yourselves
2. Pick a team leader
3. More practice of using
WebBoard
4. Add group members to MSN
buddy list"
4. Read rules
1. Read the task
2. Download a Log file
3. Post MSN conversations
Group Discussion Session

"Task"
"Log File"
"Chatting (MSN)"
"Discussion Area"

Day 12

Leader posts the final report

"Final Report"

Day 13 to
Day 15

1. Fill in the post-questionnaire
2. Send it via email
3. Post "log file"
4. Return the mobile device

"Post-questionnaire"

Day 4

"Rules"

"Log File"
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5.6.8 Asynchronous/Synchronous Combined with Mobile ("Mobile Chat")
The procedures for Mobile Chat groups were the same as Desktop Chat groups except
they had to meet the investigator for a mobile training session individually and had to
return the device at the end of their task. Group members in Mobile Chat groups were
required to post and chat with the device before the task starting date.
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Figure 5.4 Group conferences.
("Log File" and "Chatting (MSN)" are not available for Asynchronous group conference)

Table 5.14 Schedule for Mobile Chat Grow
Time
Dayl, 2 & 3

Day 4
Day 4 to Day12
Day 12
Day 13 to
Day 15

What to do
1. Introduce yourselves
2. Pick a team leader
3. More practice of using
WebBoard
4. Add group members to MSN
buddy list"
4. Read rules
1. Read the task
2. Download a Log file
3. Post MSN conversations
Group Discussion Session
Leader posts the final report
1. Fill in the post-questionnaire
2. Send it via email
3. Post "log file"
4. Return the mobile device

Conference Room
"Welcome"

"Rules"
"Task"
"Log File"
"Chatting (MSN)"
"Discussion Area"
"Final Report"
"Post-questionnaire"
"Log File"
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The Mobile Chat groups could see ten conference rooms when they logged onto
their group board. Figure 5.4 is an example of Mobile Chat group conference board. The
group members had mobile training on Day 1 and from then until their group work
started on Thursday, they had time to become familiar with the mobile devices. Table
5.14 above explains their daily schedule as a Mobile Chat group member.

5.7 Data Collection Method
5.7.1 Consent Form and Background Questionnaire
Consent forms and background questionnaires are pre-experiment surveys; and postquestionnaires were collected after the experiment. Background questionnaires had to be
collected before subjects were grouped into a team. Before all experiments started, each
subject's background questionnaire was coded and their coding schema number was used
from then on in all remaining questionnaires. Consent forms with signatures and
background questionnaires were collected. They were collected in class for all subjects
and the post-questionnaires were uploaded to each group's Webboard at the end of the 12
days of experiment operation.

5.7.2 Log File
Each subject who was in groups allowed to use MSN chatting ("Desktop Chat" and
"Mobile Chat" groups), had to keep a log with communication method, time, content,
place, and members they associated with, under each member's conference room
provided by the experimenter. A log file template (Appendix 0 and P) was available for
download on each group board. Each member was asked to download a log file on his or

88
her computer and a daily log was to be kept and sent via email to the experimenter or
uploaded on their group board at the completion of the group's work.

5.7.3 MSN Conversation
Groups allowed to use MSN instant chatting functions ("Desktop Chat" and "Mobile
Chat" groups), were required to post their conversation immediately after each chat
session. The posting task was the responsibility of the one who logged off last. The
conversations were analyzed and compared to Webboard posted messages. Each time
when chatting took place, the group member who logged off last was responsible for
uploading their group conversation in the "MSN chatting" conference room.

5.7.4 Group Report
Each group's leader uploaded the deliverable for their task, the final report in an MS
Word file, on their board. Some groups had HTML pages for the interfaces within their
report but the working pages and mock-ups were required to be added within the final
report as an image. In addition, the final group reports were used to measure group
creativity and quality and log files provided by each member were used for qualitative
analysis. A panel of four expert judges measured the dependent variable of quality and
creativity of their final report, which is their decision solution (Ocker et al., 1998).
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5.7.5 Post-Questionnaire
The post-questionnaire was self-reported data regarding satisfaction, group development,
and scales to measure dependent variables and usage of their medium and so on. For all
groups, the post-questionnaires were collected via email. The three open-ended questions
were asked of all groups for their general feelings about group work. Comparability of
subjects for all conditions was analyzed asking background data on age, years of
employment, gender et cetera, from the pre-experiment survey.

5.8 Data Analysis Techniques
For most variables, a set of questions employing a Likert-type scale was used, drawn
from scales previously validated in other studies. Before applying any test, normality
was tested for all items conducting a normal quantile q-test. After that, although
questions used in the questionnaires were proven to be valid, each item was still
submitted to item analysis for revision and refinement. Factor analytic techniques were
used to classify variables by reducing the number of variables and discovering structures
in the relationships among variables.
After factor analysis was run, Cronbach's alphas were tested for reliability to
judge which items would be eliminated. When sets of items comprised one variable, both
a t-test and one-way analysis of variance (ANOVA) were run to test the effects of mode
of communication and devices on each intervening and dependent variable testing
hypotheses. Given the combination of technology (wireless vs. wired) and
communication mode (without synchronous vs. with synchronous) as one variable, there
are three treatments, (1)Asynchronous, (2) Desktop Chat and (3) Mobile Chat, for this
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study. Therefore one-way analysis of variance (ANOVA), which includes the use of the
F test can be adopted (Runyan and Haber, 1991). ANOVA can be explained well in this
sentence, "The essence of ANOVA is to split the sum-of-square error for the experiment
into error that can be attributed to variation between treatment groups and the variation
within treatment groups"(Stark, 2000). A low p-value for one-way ANOVA indicates
that the null hypothesis should be rejected, meaning that the independent variable under
consideration has a significant effect on the dependent variable, in favor of the
alternative. It also means that that at least one pair of means are not equal (Winer et al.,
1991).
The independent t-test was computed for a t-value twice, comparing two sets of
groups ((1) Asynchronous vs. Desktop Chat and (2) Desktop Chat vs. Mobile Chat) for
each dependent variable. The t-test is a standardized score that is calculated by dividing
the difference in means between the two groups (e.g. Asynchronous vs. Desktop Chat) by
its standard error. When the significance for Levene's Test for Equality of Variance is
0.05 or below (this indicates that the variances are heterogeneous which violates a key
assumption of the t-test) then the "Equal Variance Not Assumed" test was used,
otherwise "Equal Variance Assumed" test was used (Dunn, 2001).
One could question why to use both t-test and one-way ANOVA and why not
look into one-way ANOVA to observe the difference between Asynchronous vs. Desktop
Chat or Desktop Chat vs. Mobile Chat. Here is a simple explanation. For both t-test and
one-way ANOVA, the null hypothesis will be that all population means are equal, the
alternative hypothesis is that at least one mean is different.
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The independent t-test was computed for a t-value twice for each independent
variable addition to one-way ANOVA, used for a difference between two independent
groups (Asynchronous vs. Desktop Chat and Desktop Chat vs. Mobile Chat for all
dependent variables). Why can a one-way ANOVA analysis be used instead of t-test to
test hypotheses when the different effect was tested for comparison treatment one to
treatment two? The question is whether the different combination of communication
mode and device have an effect on the media richness? Testing hypothesis, Mc.
Perceived media richness for Mobile Chat groups will be higher than both Asynchronous
and Desktop Chat groups using only desktop devices, since the factor has three levels or

experimental conditions, Asynchronous, Desktop Chat and Mobile Chat, the null and
alternative hypotheses are
HO: P 0 = P A = μB The use of different combination of communication mode
:

and device has no effect on media richness.
H1: Po

PA μB

:

The use of different combination of communication mode

and device has effect on media richness.

A t-test can be used only when comparing the means of two populations. It would
seem that running three t-tests for null hypotheses can be equal to the calculation of the
above null hypothesis. However, this is proven to be wrong according to the definition of
the t-test. For example, the first t-test will be comparing Asynchronous and Desktop
Chat and the second t-test will be comparing the means of Desktop Chat and Mobile Chat
and the third one is comparing
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HO:

Po 14At-test 1

HO:

PA μB

t-test 2

HO: Po t-test

3 (Baldwin, M. 2001)

If the significance considered in the study is level of 0.1, this means there is a
10% chance of rejecting each null-hypothesis mistakenly, which is a type I error. This
10% chance is relevant to all three t-tests. Undoubtedly, rejecting the null hypothesis for
one-way ANOVA (comparing the means for all three) HO: Po A l

A

μB

wrongly will

be greater than .10. Therefore, for each dependent variable, the investigator ran t-tests for
two sets, (1) whether adding synchronous chat features to group communication mode
(Asynchronous vs. Desktop Chat) and (2) whether adding wireless Internet device
(Desktop Chat vs. Mobile Chat) has an effect on each independent variable.
Statistical means were also calculated using the least square means. Significance
levels of 0.05 or less were considered "statistically significant" while levels between 0.10
and 0.05 were considered to be "marginally significant" in this exploratory study.
Correlations between a dependent variable and an independent variable were
measured using regression analysis. For creativity and quality of groups' solution, expert
judges rated from 1 to 7 (1 being worst and 7 being the best). Inter-rater reliability was
tested to measure homogeneity among four judges and then the least square mean was
computed for creativity and quality. N-vivo software was used for content coding for
MSN chatting sessions and open-end questions at the end of post-questionnaires.

CHAPTER 6
ANALYSIS

This chapter describes which criteria the author used to make a decision on legitimacy
and validity of collected data in order to finalize valid instruments for each dependant
variable for this study.
6.1 Subjects
6.1.1 Recruiting and Grouping Subjects

Eleven different undergraduate and graduate IS, CS, and MIS courses that were taught by
nine different professors over two semesters, Fall 2002 and Spring 2003, were recruited
for the study. Participants were initially recruited in class and filled in a consent form
and a background questionnaire along with their time sheet showing their available time
for a 30-minute face-to-face meeting, which was used by the investigator to decide who
could be in a Mobile Chat group. After consent forms and background questionnaires
were collected, each subject still had to send an email as a confirmation statement for
their participation. Then the subjects received an email from the investigator asking them
to complete an on-line Webboard tutorial along with two mini exercises, replying to and
posting messages on Webboard after they obtained their user name for the Webboard.
Potential subjects who completed their warming-up mini exercises successfully
were considered to be qualified subjects. When they successfully finished their mini
exercises, which ascertained that they were familiar with basic features of Webboard,
each subject was coded in an Excel file with their class taken, graduate student versus
undergraduate, and IS, CS, and MIS related courses. The investigator then randomly
grouped them into groups of five, with each group having no more than three graduate
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students or three undergraduate students. Given that the task was to develop web-based
applications for an Exchange Student Service Center for NJIT, including functionalities
and services, user interface designs, business values, and deciding on priorities for each
function, it is likely that all of their knowledge and experience, especially relating to
software engineering, website designing, human computer interaction, and business, as
well as their job experiences would be useful. Therefore, utilizing the subject pool from
different classes, different nationalities, and different education levels was necessary.
However, it was simply done by randomly grouping them except for the classes they
were taking.
After the subjects were grouped, the investigator examined each group member's
nationality. This was indispensable because of the nature of the task being more
interesting to international students who would have more knowledge of it. Although the
student's status was not controlled, having them randomly assigned in different
conditions and groups, all groups had more than one international student. This is
because half of the group members (two or three out of five) are graduate students, over
70% of NJIT graduate students are international students, and IS and CS related classes
have more international students enrolling than other subjects. The groups were diverse
in personnel. Overall, all groups had more than two group members whose nationality
was not the United States.

6.1.2 Validity Check for Subjects from Groups and Questionnaires
Initially, there were 15 Asynchronous groups, 14 Desktop Chat groups, and 9 Mobile
Chat groups with five members in each group. A process of several steps was used to
identify valid data, explained in numbers in Table 6.1. First, all groups were formed with
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five members. Unfortunately some groups lost one member, becoming a four-member
group, after their introduction but before the task starting Day 1, Thursday. The column
titled "starting members" states numbers of eligible starting group members, all groups
had four or five valid starting group members. Second, the "valid participants" column
indicates active group members during the task. The investigator closely examined each
subject's amount of work during the task to assess the involvement of each subject in the
group work to verify the validity of each subject and group. The investigator and a
graduate assistant counted the number of messages for each subject and also used an
application counting the number of messages automatically for confirmation. The
software name is Webboard Express version 1, which was written in Visual C++, and
was used to count the messages automatically. It basically downloads all the messages
from the Webboard then performs analysis on the messages. There was not a
considerable difference between the two methods.
To determine who the active group members were, an artificial criterion, the
number of posted messages, was used. Subjects who posted more than four messages or
an equivalent amount of work for Desktop Chat and Mobile Chat groups during the nine
task days were included as "valid participants" and members who posted less than four
messages were discarded. Finally, "valid survey" decides the final number of each
group's valid questionnaires, which counts valid participants who submitted both a valid
background questionnaire and a post-questionnaire. Some questionnaires were invalid
due to missing questions and late submissions. For the final data analysis, only the third
column numbers were used. Groups Al 1 and C11 were discarded due to the small
number of valid participants. Some groups that had only three valid questionnaires, but
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had enough valid participants, are still included in the final data analysis. In conclusion,
only valid participants in a valid group, with four or five active members, were used in
final data analysis. They are 66 subjects in 14 Asynchronous groups, 59 subjects in 13
Desktop Chat groups, and 43 subjects in 9 Mobile Chat groups. However, not all valid
participants submitted both valid background and post questionnaires. 63 questionnaires
in Asynchronous groups, 56 questionnaires in Desktop Chat groups, and 40
questionnaires in Mobile Chat groups were used to verify valid instruments and examine
each hypothesis. Table 6.1 on the following page summarizes the numbers for each
procedure for each communication mode.
For actual usage of communication mode and technology, a question regarding
the usage was added at the end of the questionnaire. For Asynchronous groups the
question was "During the course of this task did you use any means of communication
with your group members OTHER THAN Webboard?" "(Answering this question
honestly will not affect your grade)." For Desktop Chat and Mobile Chat groups the
question was "During the course of this task did you use any means of communication
with your group members OTHER THAN Webboard and MSN ? (Answering this
question honestly will not affect your grade)." Subjects had to fill in the percentage of
their estimated actual usage for both desktop and mobile for the groups that were in
"Mobile Chat" condition, also the percentage of Webboard and MSN chat estimated
usage were asked to both Mobile Chat groups and Desktop Chat groups.
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Everyone in the Asynchronous group followed the rules (one person violated but
that group's data was discarded already since it was not a valid group) and two members
in a Mobile Chat group violated for only two times while several people in Desktop Chat
groups (C2 and C7) exchanged files via email while they were chatting via MSN. They
claimed that since MSN chatting has file exchange features, sending files via email was
the same since it occurred while they were engaged in a chatting session. Therefore, after
a validation check on media usage, the groups were all accepted.
All Desktop Chat groups used MSN except one group; their group members had
MSN instant messaging on, however, the groups never really had effective chatting
sessions with more than two members. One person messaged via MSN to another
member to check on the status of whether they are at the computer at that moment, but
they could not carry on any conversation due to time conflicts. All groups in Mobile
Chat used their mobile devices but a few members in two mobile groups did not make
much use of the device to generate conversation with their members. They tested and
used it the first few days, but refused to carry the device when they had access to a
desktop close by at work, at home, or at school. Data analysis, after eliminating these
two groups, should be conducted. However, for these two groups, half of the members
used the device and due to the lower number of groups for Mobile Chat, all groups are
included to this study. For a future study, the total mobile sessions vs. chat sessions and
the percentage of usage of mobile vs. desktop should be incorporated to do one way
ANOVA covariation to closely study the data.

Table 6.1 Valid Participants: Characteristics for Each Condition
Webboard Groups
Desktop Chat Groups
(Asynchronous Only)
(Asynchronous/Synchronous)
Starting
Valid
Valid
Starting Valid
Members Participants Surveys
Member Participants
Al
5
5
5
Cl
5
5
A2
5
5
C2
5
5
5
A3
4
4
5
5
5
C3
A4
4
3
C4
4
5
5
5
4
C5
A5
5
5
5
A6
4
4
4
C6
5
5
A7
4
4
5
4
5
C7
5
A8
5
C8
5
4
5
A9
5
C9
4
5
5
4
A10 5
4
4
5
C10
5
Al 1
5
3
N/A
C11
4
3
Al2 5
5
5
C12
5
4
A13 5
C13
5
5
5
5
5
C14
A14 5
5
5
5
A15 5
5
5
Total 73
Total 68
69
63
62

Valid
Surveys
3
5
4
4
4
5
4
4
4
5
N/A
4
5
5
56

Mobile Chat Groups
(Asynchronous/Synchronous)
Starting Valid
Member Participants
M1
4
4
M2
4
5
M3
5
5
M4
5
5
M5
5
5
M6
5
5
M7
5
5
M8
5
5
M9
5
5

Valid
Surveys
4
4
4
4
5
5
4
5
5

Total

40

44

43
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6.1.3 Subjects' Characteristics
The validated sample (subjects who submitted a background questionnaire and were
active during the task) consists of 168 individuals drawn from 14 Asynchronous groups,
13 Desktop Chat groups and 9 Mobile Chat groups; all together there are 36 groups with
four or five valid members. Only 25 subjects are from the United States while the
majority of subjects are non-United States citizens, from 30 other countries.
Undergraduate students represented almost 50% of the sample including 14.29% juniors
and 35.12% seniors, while graduate students comprised the other half, with the majority
majoring in IS or CS.
Table 6.2 Distribution of Groups by Condition by Status at NJIT

Asynchronous
Desktop Chat
Mobile Chat
All

Junior

Senior

N
7
10
7
24

N
24
21
14
59

%
10.61%
16.95%
16.28%
14.29%

MBA

%
N
36.36% 2
35.59% - 2
32.56% 1
35.12%

MSIS/MSCS

%
3.03%
3.39%
2.33%
2.98%

N %
26 39.39%
17 28.81%
12 27.91%
55 - 32.74%

Other
Masters
N %
10.61%
7
10.17%
6
11.63%
5
18 10.71%

Ph.D.
N
0
3
4

%
0.00%
5.08%
9.30%
4.17%

Table 6.3 Distribution of Groups by Status at NJIT
Asian

N

Asynchronous
Desktop Chat
Mobile Chat
All

42
41
26
109

%
63.64%
69.49%
60.47%
64.88%

White
N
14
8
9
31

%
21.21%
13.56%
20.93%
18.45%

Black
N
4
5
7
16

%
6.06%
8.47%
16.28%
9.52%

Hispanic
%
3.03%
2
1.69%
1
2.33%
1
4
2.38%

Other
N
4
4
0
8

Table 6.4 Distribution of Groups by Gender
Asynchronous
Desktop Chat
Mobile Chat
All

Female
N
15
17
13
45

%
22.73%
28.81%
30.23%
26.79%

Male
51
42
30
123

77.27%
71.19%
69.77%
73.21%

%
6.06%
6.78%
0.00%
4.76%

100
More than 70% of the subjects were male (73.21%, reflecting gender distribution
at NJIT) and the majority of the subjects (89%) were under age 30. Over 64% of them
were Asian (64.88%) followed by Caucasians (18.45%). About 15% of subjects were
African American (9.52%), Hispanics, (2.38%), and other (4.76%).
Table 6.5 Distribution of Groups by Age
Asynchronous
Desktop Chat
Mobile Chat
All

Under 23
N
26
29
17
72

23-30
N
32
27
20
79

%
39.39%
49.15%
39.53%
42.86%

23-30

%
48.48%
45.76%
46.51%
47.02%

8
2
5
15

%
12.12%
3.39%
11.63%
8.93%

Over 40
N
0
1
1
2

%
0.00%
1.69%
2.33%
1.19%

Table 6.6 Distribution of Groups by Language
Native English Speaker
N
_ 25.76%
17
44.07%
26
41.86%
18
36.31%
61

Asynchronous
Desktop Chat
Mobile Chat
All

Non-Native English Speaker
74.24%
55.93%
58.14%
63.69%

49
33
25
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Table 6.7 Work Experience and Average Time as a Full Time Worker

Asynchronous
Desktop Chat
Mobile Chat
All

Never Worked FullTime
N

Worked Full-Time
N
%

20
23
11
54

46
36
32
114

30.30%
38.98%
25.58%
32.14%

69.70%
61.02%
74.42%
67.86%

Total
Working
Time
(Months)
1532
975
1485
3992

Average
Working
Time
(Months)
23.2
16.5
34.5
23.8

Average
Working
time
including
only Fulltime
workers
(Months)
33.3
27.1
46.4
35.0

About 67% of subjects have worked full time, their average working time being
35 months. More than half of the subjects were familiar with Webboard, while the
majority were very experienced with Instant Messaging features. However, less than
20% of the subjects had experience with Pocket PC or PDA type organizers.
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Table 6.8 Experience with Pocket PC or Palm Pilot Type Organizer
No
Yes
N
N
%
Asynchronous
8
12.12%
58
Desktop Chat
13
22.03%
46
Mobile Chat
9
20.93%
34
All
138
17.86%
30

Table 6.9 Computer Self- Efficacy Distribution
Q. When it comes to computers, I consider myself:
(Novice 1:
2:
3.
2
3
1
N
%
N
%
N
Asynchronous 0
0
4
6.06% 23
Desktop Chat 0
3.39% 12
0
2
Mobile Chat
1
0
0
2.38% 13
All
4.19% 48
0
0
7

%
34.85%
20.34%
30.95%
28.74%

:
4
N
26
28
19
73

%
39.39%
47.46%
45.24%
43.71%

%
87.88%
77.97%
79.07%
82.14%

5
5
N
13
17
9
39

Expert)
19.70%
28.81%
21.43%
23.35%

Table 6.10 Easy Access to Webboard (Internet Access Availability)
Q. I have easy access to WebBoard from home or work
5 Strongly Disagree)
(Strongly Agree 1 :
2:
3:
4:
4
1
2
5
3
N
N
N
N
%
%
%
N
%
0.00%
Asynchronous 29
43.94% 31
6.06% 0
46.97% 2
3.03% 4
1.69%
Desktop Chat 23
3.39% 1
38.98% 30
50.85% 3
5.08% 2
0.00% 1
Mobile Chat
18
2.33%
41.86% 20
46.51% 4
9.30% 0
1.19%
A11
70
41.67% 81
3.57% 2
5.36%
48.21% 9

Most subjects had high self-efficacy for computer skills. As a student subject
group, this group was very close to real world workers considering their educational
levels, job experiences, and technical skills. The following tables present demographic
characteristics for each condition. Although the groups were randomly assigned,
comparison of detailed characteristics for subjects in each condition was investigated and
is reported in the following tables (see Table 6.2 through Table 6.10).
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Table 6.11 Distribution by Webboard Experience
Q. I have used Webboard

Asynchronous
Desktop Chat
Mobile Chat
All

Never
N
10
7
5
22

%
15.15%
11.86%
11.63%
13.10%

One or Twice
N
%
22.73%
15
15
25.42%
7
16.28%
22.02%
37

Between three and
Ten times
%
19.70%
13
18.64%
11
23.26%
10
20.24%
34

Table 6.12 Instant Messaging Experience
Q. I have used Instant Messaging Features e.g. ICQ, MSN, AIM, Yahoo)
three
Between
and Ten times
Never
One or Twice
N
N
N
%
%
%
Asynchronous 9
4
6.06%
13.64% 3
4.55%
Desktop Chat 2
2
3.39%
3.39%
3
5.08%
Mobile Chat
2
4.65%
0
0.00%
3
6.98%
All
7.74%
5.95%
13
5
2.98%
10

Frequently
N
28
26
21
75

%
42.42%
44.07%
48.84%
44.64%

Frequently

N

50
52
38
140

75.76%
88.14%
88.37%
83.33%

6.2 Descriptive Statistics
Before applying any test, the author needed to know whether a given sample is
distributed normally in order to reject a underlying hypothesis about the nature of the
factors. The Kolmogorov-Smirnov test is for normality when means and variances are
not known, and the Shapiro-Wilk Test is used widely when the sample size is 50 or
smaller. The mean and variance are known for this study and the sample size is larger
than 50. Therefore, normal quantile plots which work well for a sample size larger than
50, the so-called a Q-Q test, was chosen for normality testing (Sokal and Rohlf, 1995).
The data were approximately normally distributed, presenting a sample quantile plot
forming an S-shape curve for variables. According to many statistics books, if they fall
on a nearly straight line visually, then the distribution of the variable is close to normal.
The author ran a Q-Q normality test using Statistical Package for the Social Sciences
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(SPSS) for all variables, there was no severe violation showing poor normality that
should be taken as a further consideration for future analysis.
It did not make much sense to show all graphs for each variable. The author
decided to include examples of the Q-Q graph for the media richness variable data and a
detrended normal Q-Q plot, shown below (Figure 6.1 and Figure 6.2). The estimated
normal distribution parameter for perceived media richness variable was 4.226 and scale
was 1.102.

Normal Q-Q Plot of Media Richness
7

1

2

3

4

Observed Value

Figure 6.1 Normal Q-Q plot of Media Richness.

5

6

7
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Detrended Normal Q-Q Plot of Media Richness

Observed Value

Figure 6.2 Detrended normal Q-Q- plot of media richness.

6.3 Factor Analysis and Reliability Test

This section will reassess the instruments used from collected questionnaires after the
experiment. The author examines each scale for variables to refine new sets of
instruments by examining the validity and reliability, conducting factor analysis and
Cronbach's alpha tests. After data were collected from post questionnaires, all Likert
scale questions scoring from 1 to 7 were coded in an excel file. The author named all
items for convenience and reversed items were recoded so that 7 presents the highest
value for each variable. The author then conducted factor analysis and constructed a
tentative instrument for each measure. An exploratory factor analysis was used by means
of principal components analysis with varimax rotation, an orthogonal rotation, which is
the most commonly used by researchers.
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Although many researchers use varimax rotations, Fabrigar et al. (1999) are
supportive of oblique rotations rather than orthogonal solutions because an oblique
rotation will produce a better estimate of the true factors than orthogonal rotation when
the latent variables are correlated. If the factors are not correlated with one another, then
an orthogonal rotation structure can be conducted. However, in this study, a variamax
rotation which minimizes the number of variables which have high loadings on any one
given factor is used. It is not simple to understand whether the factors are highly
correlated or not for each structure, and also Fabrigar et al. found that although an
oblique rotation often produced a slightly better simple structure than did a varimax
rotation, the pattern of loadings for both rotations were almost always the same. A
minimum factor loading of 0.35 was chosen, and factors with eigenvalues greater than 1
were chosen. Maximum iteration for convergence was set to be 100.
Next, Cronbach's alpha was tested for each scale to measure consistency (or
reliability). It measures how well a set of items measures a single latent construct. The
higher the Alpha is, the more reliable the index is. There is not a generally agreed cutoff. According to Nunnally (1978) usually 0.7 and above is acceptable. The following is
the Cronbach's alpha formula presented as a function of the number of test items and the
average inter-correlation among the items. The number of items is presented as N and
the average inter-item correlation among the items r-bar. From the formula, one can
imagine that alpha is directly related to the number of items in a scale which would
generate a high alpha reflecting the fact that the scale simply has many items.

Source: UCLA Academic Technology Services
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Heuristics based on literature were additionally used to present the final refined
measurements to test hypotheses when it was necessary. Sixty three questionnaires in
Asynchronous groups, 56 questionnaires in Desktop Chat groups, and 40 questionnaires
in Mobile Chat groups were used to verify valid instruments for section 6.3.
6.3.1 Perceived Media Richness Measure

Eight items for media richness already validated by Dennis and Kinney's study (Dennis
and Kinney, 1998) were submitted to item analysis for perceived media richness
measurement. Each item was rated on the scale of 1 (being lowest media richness) to 7
(being highest media richness). A higher order exploratory factor analysis was
performed on perceived media richness having a minimum factor loading of 0.35. Eight
items loaded on two factors. The author decided not to separate perceived media richness
into two different variables, because it is composed of different variables presenting
media richness to start with, which are meant to be a combination of different
characteristics composing media richness. However, all items were loaded on at least
one second-order factor, while media richness items 6, 8, and 5 loaded on two second
order factors (see Table 6.13 below). None of the items was discarded.
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Table 6.13 Rotated Component Matrix for Media Richness Items
Factor 1
.805
.766
.664
.637
.435

Factor 2

Media Richness 3
Media Richness 1
Media Richness 6
.406
Media Richness 7
.382
Media Richness 8
Media Richness 4
.862
.710
Media Richness 5
.372
.523
Media Richness 2
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
See Section 5.3.1 Media Richness for items

To test the reliability of the constructs among eight items, Cronbach's Alpha was
calculated for the above eight items for internal consistency. From Dennis and Kinney's
study, the Cronbach's alpha was 0.89, while in this study it is 0.799, which is acceptable.
All eight items are included for the new refined instrument for perceived media richness.

6.3.2 Perceived Media Synchronicity
A list of 17 items (3 each for cue variety, parallelism, rehearasability and, 4 items each
for feedback items and reprocessability) was developed based on the literature review.
14 out of 17 items already validated in previous studies were submitted to item analysis
for Media Synchronicity. The author easily found most items which have been validated
in the past but had to generate other items such as reprocessability 4 and rehearsability 1,
2, 3 for this study based on literature review, as found in section 5.3.2. Table 6.14, as
seen in the flowing page, lists clear sets for each item in an informative way.

108

Table 6.14 Items for Media Svnchronicit
Question

Items

Questions/Statements

MC4

Cue Variety 1-

Flexible

1: 2: 3: 4: 5: 6: 7

Restricted

MC6

Cue Variety 2-

Subjective

1: 2: 3: 4: 5: 6: 7

Objective

MC18
MC13

Cue variety 3Feedback 1+

Wide-ranging

1: 2: 3: 4: 5: 6: 7

Narrowly focused

Delayed Feedback

1: 2: 3: 4: 5: 6: 7

Immediate Feedback

44

Feedback 2-

41

Feedback 3+

21

Feedback 4+

52

Parallelism 1-

37

Parallelism 2-

60

Parallelism 3-

50

Reprocessability 1-

63

Reprocessability 2+

40

Reprocessability 3-

45

Reprocessability 4-

66

Rehearsability 1-

6

Rehearsability 2+

I could receive responses from my group in a timely manner.
Strongly Disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
It was difficult to know how my contributions to the group were being
received, because I didn't get timely feedback.
Strongly Disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
The responses to my class contributions were not received quickly
enough to be helpful.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
In our group discussion, there were several threads of conversation that
are occurring simultaneously.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
In our group discussions, there were several parallel "conversations"
going on at any given point in time.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
In our group discussion, discussions were occurring about several issues
at the same time.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
Given communication conditions permitted me to review messages from
group members over and over again.
Strongly disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
After I've read or received other members' messages for the first time, I
found it difficult to review them again.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
I was able to repeatedly review our conversations with others or
messages from others.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
I could re-examine or review a message to prevent misinterpretation of
received messages.
Strongly disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
I could read or rehearse the messages before I sent in the allowed
communication condition.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
It was hard for me to re-check my message before to delivering it to my
group members.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7

MC9

Rehearsability 3+

Not editable

1: 2: 3: 4: 5: 6: 7

Editable

The five rotated factors are given after a factor analysis was conducted (see Table
6.15 below). Items that did not contribute to the overall scale were dropped and the
remaining items were run for the several factor analyses with different combinations.
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Table 6.15 Media Synchronicity First Rotated Component Matrix
Factor 3
Factor 4
Factor 1
Factor 2
Reprocessability 4
.796
Reprocessability 3
.730
Reprocessability 1
.659
Rehearsability 1
.581
.444
.551
Reprocessability 2
Parallelism 2
.845
.776
Parallelism 1
.747
Parallelism 3
.753
Cue Variety 3
Cue Variety 1
.669
.498
Feedback 2
Feedback 1
.406
Feedback 4
.731
.622
Feedback 3
.516
Rehearsability 2
.602
Cue Variety 2
Rehearsability 3
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

Factor 5

.430

.426

.650
.521

The final factor analysis is presented in Table 6.16 on the next page, the final

rotated component matrix table. Although the wordings for questions measuring
Rehearsability items have no relationship at all with other variables, they tend to fall into
the factors with items measuring reprocessability. Finally, four factors were loaded for
media synchronicity rather than five factors, without reprocessability. After the final
factors were selected, reliabilities for variables with 2 to 4 items was calculated (see
Table 6.17).
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Table 6.16 Media Synchronicity Final Rotated Component Matrix
Factor 1
.819
.740
.658
.631

Factor 2

Factor 3

Reprocessability 4
Reprocessability 3
Reprocessability 1
.404
Reprocessability 2
.835
Parallelism 2
.799
Parallelism 1
Parallelism 3
.780
.835
Feedback 4
.725
Feedback 3
Cue Variety 3
Cue Variety 1
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 5 iterations.

Factor 4

.852
.747

Table 6.17 Cronbach Alpha Reliabilities for Media Synchronicity
Reliability
Items
Variable
.5334
Cue Variety 1 and 3
Cue Variety
.5660
Feedback
3
and
4
Immediate Feedback
.7403
Parallelism 1, 2, and 3
Parallelism
.7022
Reprocessability 1, 2, 3, and 4
Reprocessability

With two items on some scales, for example cue variety and immediate feedback,
the Cronbach's alpha is lower than the other reported alphas. Note the Section 6.3's
equation for Cronbach's alpha, the error variance for each item is the same which would
reduce the alpha value. The two items scales were already selected to be used from
factor analysis, and because alpha is tested for internal consistency among items,
Cronbach Alpha is not necessary for two items but it was run just for the experience.
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6.3.3 Social Presence

The following table (Table 6.18 shown on the next page) "social presence instrument" is
a classic instrument that has been used and validated numerous times. However the
Cronbach's alpha with the seven initial items was relatively low but acceptable, alpha
being 0.65.

Table 6.18 Initial Items for Social Presence
Question
Questions/Statement
Item
Number
MC8

Presence 1+

Impersonal

1: 2: 3: 4: 5: 6: 7

Personal

MC25

Presence 2 -

Hot

1: 2: 3:4: 5: 6: 7

Cold

MC11

Presence 3+

Distant

1: 2: 3: 4: 5: 6: 7

Close

MC14

Presence 4+

Dehumanizing

1: 2: 3: 4: 5: 6: 7

Humanizing

MC21

Presence 5-

Expressive

1: 2: 3: 4: 5: 6: 7

Inexpressive

MC28

Presence 6-

Emotional

1: 2: 3: 4: 5: 6: 7

Unemotional

MC12

Presence 7+

Insensitive

1: 2: 3: 4: 5: 6: 7

Sensitive

Since this study is the very first empirical study of group decision making with
mobile collaboration and chatting groups, reassessment of this classic scale seems
necessary. The studies with "Chatting" and "Wireless Internet Mobile" groups using
mobile devices have not been tested using this instrument. Moreover, the usage of instant
messaging is beyond what was expected, researchers discovering eccentric phenomena,
people being smart and using instant messaging features more than ever.
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Table 6.19 Social Presence Initial Items for Component Matrix
Factor 2
Factor 1
Social Presence 7
.713
Social Presence 5
.656
Social Presence 1
.648
.352
Social Presence 3
.607
Social Presence 4
.592
Social Presence 2
.527
Social Presence 6
.825
Extraction Method: Principal Component Analysis.
2 components extracted.

Table 6.20 Social Presence Rotated Component Matrix
Factor 1
Factor 2
.701
Social Presence 3
.682
Social Presence 4
.654
Social Presence 7
Social Presence 5
.640
.853
Social Presence 6
.633
Social Presence 1
.379
.442
.351
Social Presence 2
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 3 iterations.
From the component matrix before rotation (Table 6.19), it is suggested that item
"social presence 6" first needs to be dropped to obtain a better measurement. After the
"social presence 6" item was dropped, the remaining items were extracted on only one
factor significantly.
Table 6.21 presents the component matrix without rotation after item 6 was
eliminated. Cronbach's alpha was calculated, alpha =0.66, not much higher than with the
scale item 6 included. However, with six items, excluding one each time, Cronbach's
alpha calculation was repeated. For each set with six items, Cronbach's alphas were all
less than 0.60, the following social presence scale without item 6 having the highest
reliability, alpha=0.66.
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Table 6.21 Social Presence Component Matrix without Rotation Excluding Item 6

Social Presence 7
Social Presence 5
Social Presence 3
Social Presence 1
Social Presence 4
Social Presence 2

Factor
.716
.667
.631
.627
.610
.518

Extraction Method: Principal Component Analysis.
2 components extracted.

6.3.4 Awareness

Awareness items are highly related except environment awareness items loaded on a
different factor alone. Figure 6.3, Rotated Components for Awareness Items, on the
following page confirms that "awareness 5 (Environment Awareness) " alone is not
different from others. The item that did not contribute to the overall scale was dropped
and the remaining items were run for factor analysis again and only one component was
extracted. The Cronbach's alpha was tested with four items showing only 0.599 which is
somewhat low.

Figure 6.3 Awareness component rotated in space.
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Table 6.22 Awareness Rotated Component Matrix
Factor 1
Factor 2
Availability Awareness
771
Awareness 2
Process Awareness
695
Awareness 3
Activity Awareness
578
Awareness 1
Perspective Awareness
571
Awareness 4
Environment Awareness 5
.946
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 3 iterations.

6.3.5 Group Development
The initial 21 items for five variables (cohesiveness, conflict management, task/social
emotional needs, communication, and involvement) comprising group development were
loaded on the five-factor solution shown in Table 6.23.
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Table 6.23 First Rotated Component Matrix with 21 Items for Group Development
Factor 1
.705
.689
.674
.650
.623
.602
.512

Factor 2

Factor 3

Cohesiveness 1
Cohesiveness 5
Cohesiveness 4
Conflict Mgmt 3
Involvement 2
Conflict Mgmt 4
Cohesiveness 3
.806
Emotional Needs3
.799
Emotional Needs 4
.748
Conflict Mgmt 1
.389
.597
Emotional Needs 5
.540
.362
Emotional Needs 6
.754
Emotional Needs 1
.680
Emotional Needs 2
.556
.394
Cohesiveness 2
.446
.436
Conflict Mgmt 2
Involvement 4
Involvement 2
.470
Communications 2
.496
Involvement 3
.387
Communication 1
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 12 iterations.

Factor 4

Factor 5

.431

.368

.370
.687
.649
.650
-.603
.463

However, not all five-factor loadings are high enough to be grouped in one factor

distinctively. To generate a better instrument, several attempts were made. First choice
was, to drop the Involvement 3 item. The question, "To what extent did the people in
your group take a personal interest in you?" was loaded on both factor 3 and 5, and one
negative factor loading for factor 5. Involvement 3 was dropped to conduct the second
factor analysis with 20 items. Some items were loaded on more than one factor but still
showed numbers higher than .4, which can be included for the factor with the higher
factor loading. The second factor analysis with 20 times loaded on four factors (shown
Table 6.24) after involvement 3 was dropped.
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Before deciding to drop Involvement 4, showing a negative a number for factor 4
and smaller than 0.5 loading for factor 2, the table (Table 6.25 the component matrix
before the first rotation with all 21 items), was examined. The higher the absolute value
of the loading, the more the factor contributes to the variable.

Table 6.24 Second Rotated Component Matrix with 21 Items for Group Development
Factor 3
Factor 1
Factor 2
Emotional Needs 3
.805
Emotional Needs 4
.784
Conflict Mgmt 1
.775
Communications 2
.637
Emotional Needs 5
.593
.538
Communications 1
.508
Emotional Needs 6
.438
Involvement 2
.728
Cohesiveness 4
.443
.718
Cohesiveness 5
.706
.361
Cohesiveness 1
.665
Involvement 1
.561
Cohesiveness 3
.436
.393
Emotional Needs 1
.761
Emotional Needs 2
.702
Cohesiveness 2
.629
.357
.524
Conflict Mgmt 2
.435
Conflict Mgmt 3
Involvement 4
.474
Conflict Mgmt 4
.436
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 5 iterations.

Factor 4

.612
-.585
.481
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Table 6.25 Component Matrix with 21 Initial Items
Factor 1 Factor 2 Factor 3 Factor 4
.794
Cohesiveness 5
.766
Conflict Mgmt 2
.392
Cohesiveness 4
.736
.685
.359
Emotional needs 5
.684
Cohesiveness 3
.673
Cohesiveness 1
.673
Conflict Mgmt 4
Involvement 2
.433
.609
.605
Communications 1
-.416
Cohesiveness ,2
.602
.588
-.505
Conflict Mgmt 1
Emotional needs 4
.546
-.520
-.456
.502
Emotional needs 1
-.393
Emotional needs 2
.486
-.637
Emotional needs 3
.455
.438
-.532
Communications 2
.493
Involvement 2
.411
Involvement 4
.419
.633
Involvement 3
-.413
.406
Conflict Mgmt 3
Emotional needs 6
.391
Extraction Method: Principal Component Analysis.
5 components extracted.

Factor 5

.377
.377

-.500

The second choice was to dispose of "emotional needs 6, I rejected others'
opinions and suggestions." This question was discarded to run a new factor analysis
shown in the next page.
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Table 6.26 Rotated Component Matrix without Emotional Needs 6
Emotional needs 3
Emotional needs 4
Conflict Mgmt 1
Communications 2
Emotional needs 5
Involvement 2
Cohesiveness 4
Cohesiveness 5
Involvement 4
Involvement 1
Cohesiveness 1
Conflict Mgmt 4
Conflict Mgmt 3
Conflict Mgmt 2
Communications 1
Cohesiveness 3
Involvement 3
Emotional needs 1
Emotional needs 2
Cohesiveness 2

Factor 1
.812
.800
.773
.610
.603

Factor 2

Factor 3

Factor 4

.396
.548
.674
.648
.630
.602
.582
.571

.432
.466
.355

.411
.374

.446
.641
.616
.522
.502
.428

.350
.459

.709
.703
.622
.506

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 24 iterations.

Four variables are concluded to present group development, for this section, each
cluster is called Group Development (GD1, GD2, GD3 and GD4 for convenience for this
section). The following table (Table 6.27) shows Cronbach's alphas along with items
belonging to each cluster. The explanations and discussion regarding what each variable
represents, and a possible intended conceptual structure for each will be presented in
section 6.4.5 for the refined group development instrument. Four clusters combined to
become a single number representing overall group development. The Cronbach's alpha
for the four clusters' reliability was 0.7544.
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Table 6.27 Reliabilities for New Clusters
Emotional Needs 3
Group Development 1
Emotional Needs 4
Emotional Needs 5
Communication 2
Conflict Management 1
Group Development 2
Cohesiveness 1
Cohesiveness 4
Cohesiveness 5
Involvement 1
Involvement 2
Involvement 4
Group Development 3
Conflict Management 2
Conflict Management 3
Conflict Management 4
Communications 1
Cohesiveness 3
Group Development 4
Emotional Needs 1
Emotional Needs 2
Involvement 3
Cohesiveness 2

Reliability = 0.7986

Reliability = 0.77

Reliability = 0.7368
(Cohesiveness 3 showed
low loading, but without the
item, reliability was lower
for this cluster)
Reliability = 0.6548

6.3.6 Perceived Decision Quality
After the initial eight times shown in Table 6.30 for decision quality were loaded on
factors, the two tables are shown before (Table 6.28) and after (Table 6.29) rotations.
From the two matrices, decision quality item 5 was dropped.
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Table 6.28 First Rotated Factor Analysis for Decision Quality
Factor 2
Factor 1
Decision Quality 3
.837
.832
Decision Quality 2
.779
Decision Quality 7
Decision Quality 4
.763
.752
Decision Quality 8
.746
Decision Quality 1
Decision Quality 6
.695
.906
Decision Quality 5
Extraction Method: Principal Component Analysis.
2 components extracted.

Table 6.29 Last Rotated Factor Analysis
Factor 2
Factor 1
.886
Decision Quality 2
.864
Decision Quality 3
.727
Decision Quality 1
.722
Decision Quality 8
Decision Quality 6
.712
.400
.697
Decision Quality 7
.404
.679
Decision Quality 4
.948
Decision Quality 5
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 3 iterations.
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Table 6.30 Eight Initial Items for Decision Quality
Question Item
Questions / Statement
Number
1
Decision
The overall quality of the discussion was
Quality 1+
Poor
1: 2: 3: 4: 5: 6: 7
Good
62
Decision
The discussion was
Quality 2Ineffective
Effective
1: 2: 3: 4: 5: 6: 7
64
Decision
The outcome of this discussion was
Quality 3Unsatisfactory
Satisfactory
1: 2: 3: 4: 5: 6: 7
59
Decision
The discussion was
Quality 4+
Competently
1: 2: 3: 4: 5: 6: 7
Incompetently
executed
executed
30
Decision
The issues explored in the discussion were
Quality 5+
Substantial
Trivial
1: 2: 3: 4: 5: 6: 7
23
Decision
The content of the discussion was
Quality 6Carelessly developed
Carefully developed
1: 2: 3: 4: 5: 6: 7
53
Decision
The manner in which the participants examined the issues was
Quality 7+
Constructive
Non- constructive
1: 2: 3: 4: 5: 6: 7
68
Decision
The group's movement toward reaching a conclusion on the
Quality 8+
discussion was
Insignificant

1: 2: 3: 4: 5: 6: 7

Significant

After item 5 was thrown away, a factor analysis was run with the seven items only. All
items were extracted on one factor. The Cronbach's alpha of the set of seven items is
0.8811. The refined instrument for future analysis is presented below (Table 6.31).
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Table 6.31 Final Items Loaded on One Factor for Decision Quality Instrument
Question
Number
1

Questions/Statement
Decision
Quality 1+

The overall quality of the discussion was
Poor

62

Decision
Quality 2Decision
Quality 3Decision
Quality 4+

Decision
Quality 6-

Decision
Quality 7+
Decision
Quality 8+

Unsatisfactory

1: 2: 3: 4: 5: 6: 7

Competently
executed

1: 2: 3: 4: 5: 6: 7

Carelessly
developed

The manner in which the participants examined the issues was
Non- constructive

68

1: 2: 3: 4: 5: 6: 7

The content of the discussion was
Carefully developed

53

Ineffective

The discussion was
Incompetently executed

23

1: 2: 3: 4: 5: 6: 7

The outcome of this discussion was
Satisfactory

59

Good

The discussion was
Effective

64

1: 2: 3: 4: 5: 6: 7

1: 2: 3: 4: 5: 6: 7

Constructive

The group's movement toward reaching a conclusion on the
discussion was
Insignificant

1: 2: 3: 4: 5: 6: 7

Significant

6.3.7 Satisfaction with Group Process
The relationships among items presented high correlations. All items contribute
substantially to the "satisfaction with group process variable", extracted on one factor.
The initial five items were summed up into a scale whose reliability was highly
satisfactory, (Cronbach's alpha being 0.9186). All loadings can be used for a well-built
satisfaction with the group process instrument.
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6.3.8 Satisfaction with Group Outcome/Decision

Cronbach's alpha, the measure of internal consistency is 0.7871 for the original six items
(Table 6.32 below), which were initially adopted and validated from other studies.
Table 6.32 Outcome Satisfaction Questions
Question
Number
4

Item

Questions / Statement

Outcome
Satisfaction 1+

How satisfied or dissatisfied were you with the quality of your group's
solution?
Very satisfied
Very dissatisfied
1: 2: 3: 4: 5: 6: 7
To what extent do you feel personally responsible for the correctness
of the group's solutions (decision or recommendation)?
Very great extent
Not at all
1: 2: 3: 4: 5: 6: 7
To what extent does the group's work reflect your inputs?
Very great extend
Not at all
1: 2: 3: 4: 5: 6: 7
To what extent are you confident that the group's solutions are
correct?
Not at all
Very great extent
1: 2: 3: 4: 5: 6: 7
To what extent do you feel committed to the group's solutions?
Not at all
Very great extend
1: 2: 3: 4: 5: 6: 7
How satisfied or dissatisfied were you with the quantity of your
group's solution?
Very dissatisfied
Very satisfied
1: 2: 3: 4: 5: 6: 7

14

Outcome
Satisfaction 2+

17

Outcome
Satisfaction 3+
Outcome
Satisfaction 4+

20
36
15

Outcome
Satisfaction 5+
Outcome
Satisfaction 6+

Table 6.33 Rotated Component Matrix with Initial Six Items
Factor 1
Factor 2
Outcome Satisfaction 6
.879
Outcome Satisfaction 1
.852
Outcome Satisfaction 4
.658
.496
Outcome Satisfaction 2
.833
Outcome Satisfaction 5
.791
Outcome Satisfaction 3
.444
.528
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 3 iterations.
Table 6.34 Rotated Component Matrix except Item 3
Factor 1
Factor 2
Outcome Satisfaction 6
.886
Outcome Satisfaction 1
.864
Outcome Satisfaction 4
.673
.474
Outcome Satisfaction 2
.855
Outcome Satisfaction 5
.806
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 3 iterations.
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Three items are substantially loaded on factor 1 and the other three are loaded on
factor 2 substantially. Without outcome satisfaction 2, all items are loaded on one single
factor. Testing factor analysis excluding item 3, or item 4, was not successful, still two
factors were generated. The final instrument of satisfaction with group outcome includes
five items except item 2 reliability is now 0.7915. The above procedures are shown in
Table 50, 51 and 52. The final outcome satisfaction items contributing a variable are
shown in Table 6.36.

Table 6.35 Rotated Component Matrix except Item 2
Factor 1
Outcome Satisfaction 4
.837
Outcome Satisfaction 1
.781
Outcome Satisfaction 6
.754
Outcome Satisfaction 3
.676
Outcome Satisfaction 5
.655
Extraction Method: Principal Component Analysis.
1 components extracted.

Table 6.36 Satisfaction for Group Outcome except Item 2

Question
Number
4
17
20
36
15

Item

Questions / Statement

Outcome
Satisfaction 1+

How satisfied or dissatisfied were you with the quality of your group's
solution?
Very satisfied
Very dissatisfied
1: 2: 3: 4: 5: 6: 7
To what extent does the group's work reflect your inputs?
Very great extend
Not at all
1: 2: 3: 4: 5: 6: 7
To what extent are you confident that the group's solutions are
correct?
Very great extent
Not at all
1: 2: 3: 4: 5: 6: 7
To what extent do you feel committed to the group's solutions?
Very great extend
Not at all
1: 2: 3: 4: 5: 6: 7
How satisfied or dissatisfied were you with the quantity of your
group's solution?
Very satisfied
Very dissatisfied
1: 2: 3: 4: 5: 6: 7

Outcome
Satisfaction 3+
Outcome
Satisfaction 4+
Outcome
Satisfaction 5+
Outcome
Satisfaction 6+
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6.4.2 Valid Media Synchronicity Variable Scales
Four variables, 11 items in Table 6.38, presenting media characteristics check which
compose media synchronicity were thoroughly assessed for the validity check.

Table 6.38 Refined Svnchronicitv Variables
Items

Questions/Statements

Cue Variety

Cue Variety 1-

Flexible

Feedback

Cue variety 3Feedback 3+

Narrowly focused
Wide-ranging
1: 2: 3: 4: 5: 6: 7
It was difficult to know how my contributions to the group were
being received, because I didn't get timely feedback.
Strongly
1: 2: 3: 4: 5: 6: 7
Strongly agree
Disagree
The responses to my class contributions were not received quickly
enough to be helpful.
Strongly
1: 2: 3: 4: 5: 6: 7
Strongly agree
disagree
In our group discussion, there were several threads of conversation
that are occurring simultaneously.
Strongly
Strongly agree
1: 2: 3: 4: 5: 6: 7
disagree
In our group discussions, there were several parallel
"conversations" going on at any given point in time.
Strongly
Strongly agree
1: 2: 3: 4: 5: 6: 7
disagree
In our group discussion, discussions were occurring about several
issues at the same time.
Strongly
1: 2: 3: 4: 5: 6: 7
Strongly agree
disagree
Given communication conditions permitted me to review messages
from group members over and over again.
Strongly
1: 2: 3: 4: 5: 6: 7
Strongly agree
disagree
After I've read or received other members' messages for the first
time, I found it difficult to review them again.
Strongly
Strongly agree
1: 2: 3: 4: 5: 6: 7
disagree
I was able to repeatedly review our conversations with others or
messages from others.
Strongly
Strongly agree
1: 2: 3: 4: 5: 6: 7
disagree
I could re-examine or review a message to prevent misinterpretation
of received messages.
Strongly
Strongly agree
1: 2: 3: 4: 5: 6: 7
disagree

Variable

Feedback 4+

Parallelism

Parallelism 1-

Parallelism 2-

Parallelism 3-

Reprocessability

Reprocessability
1Reprocessability
2+
Reprocessability
3Reprocessability
4-

1: 2: 3: 4: 5: 6: 7

Restricted

127
6.4.3 Social Presence Instrument
The following table presents the refined social presence instrument, one item was
discarded, reliability alpha=0.66. They are the same as the original list of items.

Table 6.39 Social Presence Final
Questions/Statement
Item
Presence 1+
Presence 2 Presence 3+
Presence 4+
Presence 5Presence 7+

Impersonal

1: 2: 3: 4: 5: 6: 7

Personal

Hot

1: 2: 3:4: 5: 6: 7

Cold

.
Distant

1: 2: 3:4: 5: 6: 7

Close

Dehumanizing

1: 2: 3: 4: 5: 6: 7

Humanizing

Expressive

1: 2: 3: 4: 5: 6: 7

Inexpressive

Insensitive

1: 2: 3: 4: 5: 6: 7

Sensitive

6.4.4 Refined Awareness Variable Instrument
One item, measuring environment awareness, "I was aware of events that occur outside
the immediate vicinity of a workplace, that may have implications for the group activity,"
was discarded. There are several reasons for doing so. First, the groups had only nine
days to complete the task, and it was too short for them to be aware of other members'
environments. Second, the group members might have considered the group task trivial
compared to other projects going on in their lives, school assignments and projects at
work. Other outside events, which did not interfere with their teamwork, may have
affected their perceptions of others' environment. Third, it could be that the wording of
the question was not clear enough.
The following table illustrates the final four items representing "awareness" for
each item presenting activity awareness, availability awareness, process awareness, and
perspective awareness. This instrument is first used and validated by the author. The
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Table 6.41 Refined Four Clusters of Group Development Instruments
New
Factor
GD 1-A

Item

Questions/ Statement

Task/social
emotional needs 3-

GD 1-B

Task/social
emotional needs 4-

GD1-C

Task/social
emotional needs 5Conflict Mgmt 1-

How often did your group members display negative feelings towards you during
your group work?
Very often
Never
1: 2: 3: 4: 5: 6: 7
Describe the number of statements made by your group members that made you feel
bad (for example, statement that indicated hostility towards you, statement that
indicated rejection of your views).
Many
1: 2: 3: 4: 5: 6: 7
None
I felt frustrated and tense about others' behavior.
Very often
Never
1: 2: 3: 4: 5: 6: 7
To what extend did the group experience conflict?
Very much
Not at all
1: 2: 3: 4: 5: 6: 7
I experienced difficulty expressing myself.
Strongly Disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
If you had a chance to do the same kind of work in another student work group how
would you feel about moving to another group?
Want to stay in my group
1: 2: 3: 4: 5: 6: 7
Would love to move
The way people in group work together.
Poor
Excellent
1: 2: 3: 4: 5: 6: 7
The way people help each other.
Poor
Excellent
1: 2: 3: 4: 5: 6: 7
All the group members showed attention and interest in the group's activities.
Strongly Disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
There was high degree of participation on the part of members
Strongly Disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
Members worked together as a team
Strongly Disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
It was hard to understand other group members.
Strongly Disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
The way people in group get along together
Close
Distance
1: 2: 3: 4: 5: 6: 7
Did your group handle conflict effectively?
Very much
Not at all
1: 2: 3: 4: 5: 6: 7
Did your group members acknowledge and confront conflict openly?
Very much
1: 2: 3: 4: 5: 6: 7
Not at all
Our group's approach helped us to resolve conflicts that arose in the course of our
work.
Very much
1: 2: 3: 4: 5: 6: 7
Not at all
Do you feel really a part of your group?
Very
Not at all
1: 2: 3: 4: 5: 6: 7
To what extend did the people in your group take a personal interest in you?
Not interested
Very interested
1: 2: 3: 4: 5: 6: 7
How often did your group members display positive feelings towards you during
your group work?
Very often
Never
Describe the number of statements made by your group members that made you feel
good (for example, statement that evoked laughter, statement that indicated
hospitality towards you, statement that indicated support for your views).
Many
None
1: 2: 3: 4: 5: 6: 7

GD1-D
GD 1-E
GD2-A

Communication
2+
Cohesiveness 1+

GD2-B

Cohesiveness 4-

GD2-C

Cohesiveness 5-

GD2-E

Involvement 1-

GD2-F

Involvement 2-

GD2-G

Involvement 4-

GD3-A
GD3-B

Communication
1+
Cohesiveness 3+

GD3-C

Conflict Mgmt 2+

GD3-D

Conflict Mgmt 3+

GD3-E

Conflict Mgmt 4+

GD4-A

Cohesiveness 2+

GD4-B

Involvement 3-

GD4-C

Task/social
emotional needs
1+
Task/social
emotional needs
2+

GD4-D
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6.4.6 Refined Instrument for Decision Quality

The final scale for perceived decision quality includes seven items shown Table 6.42.
The Cronbach's alpha of seven items is 0.8811.
Table 6.42 Refined Perceived Decision Oualitv Instrument

Question
Number
1

Decision Quality 1+

62

Decision Quality 2-

Questions/Statement

The overall quality of the discussion was
Poor

Decision Quality 3-

59

Decision Quality 4+

53

Decision Quality 7+

Unsatisfactory

1: 2: 3: 4: 5: 6: 7

Competently
executed

1: 2: 3: 4: 5: 6: 7

Carelessly developed

The manner in which the participants examined the issues was
Non- constructive

Decision Quality 8+

1: 2: 3: 4: 5: 6: 7

The content of the discussion was
Carefully developed

68

Ineffective

The discussion was
Incompetently executed

Decision Quality 6-

1: 2: 3: 4: 5: 6: 7

The outcome of this discussion was
Satisfactory

23

Good

The discussion was
Effective

64

1: 2: 3: 4: 5: 6: 7

1: 2: 3: 4: 5: 6: 7

Constructive

The group's movement toward reaching a conclusion on the discussion
was
Insignificant

1: 2: 3: 4: 5: 6: 7

Significant

6.4.7 Valid Instrument for Satisfaction with Group Process

The group process satisfaction instrument is the only one of the two that has not been
corrected to a better measurement from the initial instrument along with the perceived
media richness instrument. The questions were validated but the author has reservations,
since none of them was in reverse order and they were grouped close to each other within
the questionnaire.
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Table 6.43 Refined Process Satisfaction Instrument
69

Process
Satisfaction
1- to 5(all reversed)

How would you describe your groups problem-solving process?
Inefficient
Efficient
1: 2: 3: 4: 5: 6: 7
Uncoordinated
1: 2: 3: 4: 5: 6: 7
Coordinated
Unfair
1: 2: 3: 4: 5: 6: 7
Fair
Confusing
1: 2: 3: 4: 5: 6: 7
Understandable
Unsatisfying
1: 2: 3: 4: 5: 6: 7
Satisfying

6.4.8 Refined Instrument for Satisfaction with Outcome/Decision
For a future analysis, items composing a measurement of satisfaction with outcome or
decision listed below can be used satisfactorily, alpha =0.7915.

Table 6.44 Satisfaction for Group Outcome except Item 2
Question
Number
4
17
20
36
15

Item

Questions / Statement

Outcome
Satisfaction 1+

How satisfied or dissatisfied were you with the quality of your group's
solution?
Very satisfied
1: 2: 3: 4: 5: 6: 7
Very dissatisfied
To what extent does the group's work reflect your inputs?
Very great extent
1: 2: 3: 4: 5: 6: 7
Not at all
To what extent are you confident that the group's solutions are
correct?
Very great extent
1: 2: 3: 4: 5: 6: 7
Not at all
To what extent do you feel committed to the group's solutions?
Very great extent
1: 2: 3: 4: 5: 6: 7
Not at all
How satisfied or dissatisfied were you with the quantity of your
group's solution?
Very satisfied
1: 2: 3: 4: 5: 6: 7
Very dissatisfied

Outcome
Satisfaction 3+
Outcome
Satisfaction 4+
Outcome
Satisfaction 5+
Outcome
Satisfaction 6+

6.4.9 Reassessment of Variables with Similar Characteristics
Using the initial sets of instruments for three dependant variables (decision Quality,
satisfaction with group process and satisfaction with group outcomes/decision),
Cronbach's alphas were calculated showing high numbers for all three variables (shown
in Table 6.45 below).
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Both "satisfaction with group outcome/decision" and "perceived decision
quality," were reconstructed by running a factor analysis, one item was eliminated from
each, resulting in presenting higher reliabilities. Table 6.45 indicates the differences
before and after reassessment for the three dependent variables.
Table 6.45 Cronbach's Alpha Reliabilities Using Initial and Refined Instruments
Eliminated item for
Reliability
Reliability
Construct
one factor
after refined
for initial sets
Item 5
.8811
Perceived Decision Quality
.8579
None
Same
.9186
Satisfaction for Group Process
Item 2
.7871
.7915.
Satisfaction for Outcome

For future analysis, these instruments scales are satisfactory. For the time being,
one could assume that it might be safe to use them without running factor analysis.
However, the author found a few questions that do not seem to fit in the variable that they
were included in studies in the past, and also for a factor analysis in the previous chapter.
Some questions asked for each variable do not seem to be very different from other
questions asking and presenting the other two variables. The author was skeptical about
their use without testing factor analysis, and also questions crossing the three variables
that to be very similar and not clearly defined. However, "satisfaction process" items are
kept for future study. The question explicitly asking about problem-solving process and
the reliability is very high with the initial instrument.
In section 6.3.6 and 6.3.8, the author aimed to generate factor analysis along with
reliability checks for two variables (Decision Quality and Satisfaction with Group
Outcome). As in previous sections, the two variables' refined instruments with high
alphas were introduced (see section 6.4.6 and 6.3.8). A list of 14 items from initial 8 and
6 items for both variables were loaded for a factor analysis. First three factors were
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extracted and, then without decision quality item 5, which does not seem to related to
decision quality, "The issues explored in the discussion were trivial vs. substantial," two
factors were loaded. Table 6.46 shows a factor analysis results with decision quality item
5 and Table 6.47 illustrates an analysis without it. Outcome Satisfaction 2, 3, and 5
questions, loaded on another factor, are related to feelings of each subject's responsibility
levels, their input and commitment towards the group work. It is not always true that
people are satisfied with their outcome because they worked hard as a member, were
responsible and got involved in the teamwork.
According to Reining (2002), the cause of meeting satisfaction is related to not
only goal attainment, rather than the accommodation of vested interests (clear
advantage), but also perceptions of goal fulfillment in the future. Briggs and de Vreede
expanded "product satisfaction" to "satisfaction with meeting outcome" to be more
general (Briggs and de Vreede, 1997) which Reining cited in his article as well, to
explain his new model with "meeting satisfaction." The notion applies to this study,
when the purpose of group meetings was to make a decision to complete the task being a
"group decision making task." These three are named as "commitment variable" items.
The majority of variables including some items from the outcome satisfaction variable
scale are loaded on one factor substantially.
Questions for the "decision quality" variable were mainly tapping their
perceptions about group discussion quality. Outcome satisfaction items 4,1 and 6
measured their perceptions about quality of group solutions. The two variables are hard
to separate. First, when subjects feel their decision group quality is high, their
satisfaction is high. The two are tightly related, outcome of their teamwork being their
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final decision for this experiment, with a decision making task when group members have
to come to a consensus to complete the delivery of the task. Second, the wordings in the
items do not distinguish one from the other. The Decision Satisfaction variable with the
new 10 items having a high inter reliability (Cronbach's alpha =0.8975). Commitment 1,
2 and 3 items will not used for further study. The final items are included in Table 6.48.

Table 6.46 14 Items Rotated for a New Independent Variable
1
.868
.849
.693
.681
.680
.661
.659
.607
.585
.585

Component
2

Decision Quality 2
Decision Quality 3
Decision Quality 1
Decision Quality 6
Decision Quality 8
Decision Quality 4
Decision Quality 7
Outcome Satisfaction 4
.528
Outcome Satisfaction 1
.409
Outcome Satisfaction 6
Outcome Satisfaction 2
.853
Outcome Satisfaction 5
.713
Outcome Satisfaction 3
.557
.364
Decision Quality 5
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 4 iterations.

3

.418
.405

.932
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Table 6.47 13 Items Rotated Component Matrix
New Variable
Component
1
2
Decision Quality 2
Decision Quailty1
.842
Decision Quality 3
Decision Quailty2
.838
.732
Decision Quality 4
Decision Quailty3
Decision Quality 7
Decision Quailty4
.725
Decision Quality 8
Decision Quailty5
.704
Decision Quality 1
Decision Quailty6
.689
Decision Quailty7
Decision Quality 6
.672
Outcome Satisfaction 4
Decision Quailty8
.606
.549
Decision Quailty8
.431
.552
Outcome Satisfaction 1
.547
.356
Outcome Satisfaction 6
Decision Quailty10
Commitment 1
.848
Outcome Satisfaction 2
.720
Outcome Satisfaction 5
Commitment 2
Commitment 3
.377
.567
Outcome Satisfaction 3
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 3 iterations.
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Table 6.48 10 Items for Decision Satisfaction
Question
Item
Questions / Statement
Number
1
Decision
Decision
The overall quality of the discussion was
Satisfaction
Quality 1+
1+
1: 2: 3: 4: 5: 6: 7 Good
Poor
62
Decision
Decision
The discussion was
Satisfaction
Quality 221: 2: 3: 4: 5: 6: 7 Ineffective
Effective
64
Decision
Decision
The outcome of this discussion was
Satisfaction
Quality 331: 2: 3: 4: 5: 6: 7 Unsatisfactory
Satisfactory
59
Decision
Decision
The discussion was
Quality 4+
Satisfaction
4+
Incompetently
1: 2: 3: 4: 5: 6: 7 Competently
executed
executed
23
Decision
Decision
The content of the discussion was
Satisfaction
Quality 65Carefully
1: 2: 3: 4: 5: 6: 7 Carelessly
developed
developed
Decision
53
Decision
The manner in which the participants examined the issues was
Satisfaction
Quality 7+
6+
Non- constructive
1: 2: 3: 4: 5: 6: 7 Constructive
68
Decision
Decision
The group's movement toward reaching a conclusion on the
Satisfaction
Quality 8+
discussion was
7+
Insignificant
1: 2: 3: 4: 5: 6: 7 Significant
4
Decision
How satisfied or dissatisfied were you with the quality of your
Outcome
Satisfaction
Satisfaction
group's solution?
1+
8+
Very dissatisfied
1: 2: 3: 4: 5: 6: 7 Very satisfied
1: 2: 3: 4: 5: 6: 7 Very great extent
Not at all
20
Decision
To what extent are you confident that the group's solutions are
Outcome
Satisfaction
correct?
Satisfaction
4+
9+
Not at all
1: 2: 3: 4: 5: 6: 7 Very great extent
15
Decision
How satisfied or dissatisfied were you with the quantity of
Outcome
Satisfaction
Satisfaction
your group's solution?
10+
6+
1: 2: 3: 4: 5: 6: 7 Very satisfied
Very dissatisfied
36
Commitment Outcome
To what extent do you feel committed to the group's solutions?
3
Satisfaction
Not at all
1: 2: 3: 4: 5: 6: 7 Very great extend
5+
14
Commitment Outcome
To what extent do you feel personally responsible for the
1
Satisfaction
correctness of the group's solutions (decision or
2+
_ recommendation)?
17
Commitment Outcome
To what extent does the group's work reflect your inputs?
2
Satisfaction
1: 2: 3: 4: 5: 6: 7 Very great extend
Not at all
3+

CHAPTER 7
RESULTS
7.1 Activity Patterns in the Three Modes

7.1.1 Frequency of Comments by Condition

How does mode affect the amount of chat and the use of chat and asynchronous
comments? The number of asynchronous comments by condition were counted to see (1)
whether groups using Webboard only had fewer comments than groups using both
Webboard and MSN instant messenger (in this experiment both Chat and Mobile groups
are included), (2) groups that communicated more with MSN instant messaging features
had less usage of asynchronous conferencing rooms, and (3) Mobile Chat groups chat
more than Desktop Chat groups, given the fact that they had better access to chat with the
rest of the group. When you add the comments all together, is the frequency of
combination of asynchronous and synchronous comments the same or not? This is to test
whether groups switched from one to the other when they had two choices, or whether
using chat features raised their participation in communicating via Webboard as well. In
this analysis, members whose questionnaires were not collected were included.
Two numbers are presented for numbers of chat sessions, both the summation by
each person and the summation for each group. If five group members all participated in
one chatting session, this is reported as the number five for the per-person column while
it is reported as one for the group column. There could be two, three, four or five people
chatting at the same time, but this is reported as one for the number of chat sessions per
group while per person, it will be multiplied by the number of participants.
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The number of comments per each subject was entered in an Excel form, then the
sum of all group members' number of comments was calculated, displayed in the table
below. After this the average was computed by dividing by the number of groups for
each condition. Very noticeable and interesting results were found. The average number
of comments for Webboard comments per asynchronous group is 42.57 while they are
only 23.46 and 33.55 each for the Chat and Mobile groups. The average number of
comments (considering one time chatting participation as one comment) for each
condition is 42.57 for Asynchronous condition, 38.46 comments (23.46+15) for Chat and
53.44 comments (33.55+19.89) for Mobile. See the table below.

Table 7.1 Comparison of Number of Comments by Condition
Asynch
-ronous

Al
A2
A3
A4
A5
A6
A7
A8
A9
A10
Al2
A13
A14
A15
Total
Average

Asynch
-ronous
# of
Comments

53
35
41
39
38
74
38
39
41
34
37
43
46
38
596
42.57

Desktop
Chat

Cl
C2
C3
C4
C5
C6
C7
C8
C9
C10
C12
C13
C14

Mobile
# of Chat
Async
h
Sessions
Chat
ronous
# of
Comm
PerPerPerson
Group
ents
21
9
M1
15
.
10
M2
23
47
2
M3
4
32
4
8
M4
23
21
M5
38
_ 10
2
24 _._
7
M6
M7
38
18
10
M8
_
18
35
16
4
2
M9
33
10
12
8
0
27
0
4
2
9
20
16
8
_
305
23.46

195
15

90
6.92

Asynchr-onous
# of
Comments

# of Chat
Sessions

18
15
57
39
15
32
44
64
18

PerPerson
11
35
6
26
15
9
18
27
32

PerGrou
p
6
16
3
9
9
4
9
13
16

302
33.55

179
19.89

85
9.4

_
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Does this mean that groups in different conditions really show different frequency
of comments by both media? One-way ANOVA analysis was run to test the differences
between the average number of comments per group assigned to the three conditions. A
confidence interval of 0.05 (95%) was used as the level of significance (Neter et al.,
1990). The significance level (p=0.005) being less than the preset value of alpha (0.05)
presents statistically highly significant differences by treatment in the number of
comments for asynchronous comments. For the numbers of synchronous chat comments
comparing Chat and Mobile groups, there is no significance for both the average number
per person (0.28) and the average number per group (0.21) (see Table 7.2).

Table 7.2 ANOVA on Number of Asynchronous Comments in Three Modes
Sum of
Sig.
Squares
Mean S uare
df
F-Value
Between
Groups
0.005075
2461.868437
2
1230.934219
6.227436
Within
Groups
6522.881563
33
197.6630777
35
Total
8984.75

Therefore, the significance level (0.005) proves that when the members were in a
condition allowing chat conferencing they communicated less with Webboard
conferencing meetings, 38.46 comments (23.46+15) for Desktop Chat and 53.44
comments (33.55+19.89) for Mobile Chat, vs. 42.57 for the Asynchronous condition.
However, because the average number of comments for chat groups is smaller than the
average for Asynchronous group comments, we cannot conclude that Desktop Chat and
Mobile Chat group members spent more time than Asynchronous group members on the
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task due to the different length of time, energy and effort for a chatting session versus
posting a message alone on Webboard without time constraints.
The comparison between Desktop Chat and Mobile Chat is made by examining
the number of chat per person and the number of chat per group. It is summarized in
Table 7.3. The p-values for the average number of comments for per-person and for pergroup for Chat comments being 0.28 and 0.21, there are no significant differences
between the two modes, Desktop Chat and Mobile Chat. Therefore, the numbers
collected are not strong enough to prove that there is difference between Desktop Chat
and Mobile Chat groups on the number of chat comments. Still looking at raw data, from
two analyses, although the results for the number of comments for Asynchronous appears
to be significant and the number of chat comments not significant, the average number of
comments (considering one time chatting participation as one comment) for each
condition is 42.57 for Asynchronous condition, 38.46 comments (23.46+15) for Desktop
Chat and 53.44 comments (33.55+19.89) for Mobile Chat.

Table 7.3 T-test Significance levels for Chat Comments between Chat and Mobile group
Number of Chat Per
Person
Number of Chat Per
Group

t

df

Sig. (2-tailed)

Mean
Difference

Std. Error
Difference

-1.108506315

20

0.280795999

-4.88889

4.410339

-1.27932632

20

0.215425882

-2.52137

1.970856
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In spite of the average number of comments for chatting between Mobile Chat
and Desktop Chat groups, they clearly demonstrate that members in mobile groups had a
great deal of interaction or communication during the task. In conclusion, it is very
noticeable that Mobile Chat Groups definitely had a greater extent of interaction and
exchanged more comments among members, in combined synchronous chat and
asynchronous comments.

7.1.2 Perceived Problems by Condition

The responses of the open-ended questionnaires indicate that not all members in all three
conditions were satisfied with their communication modes. Some members felt that they
could do a better job under different communication environments. Two questions were
asked in all group conditions: "Were there any problems (including technical problems)
you have faced during the task? If so, what are they?," and another open- ended
question, "In your opinion, what could improve your group communication and why?"
Groups in all conditions expressed their favoritism about face-to-face and email
communication modes, while Asynchronous groups showed their favoritism on
synchronous communications. Overall, for the majority, a face-to-face meeting was
commented on more than any other medium by far.
Some comments made by Asynchronous group members are:
"Real-time scheduled chat session or two".
"Probably phone numbers. In case of emergency, we can have them check the
web board and have them reply with an answer back".
"Synchronous meeting, via chatting or face to face meeting would greatly
influence our communication and help us better with this experiment".
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Some of the comments provided by Desktop Chat and Mobile Chat group members
indicate that many think communicating via email and face-to-face meetings could
improve their meeting process and outcome.

"Personally, I feel that if we were allowed to use e-mail to interact with each
other, communication would have been much easier and much smoother. There
were instances where group members did not check into Webboard periodically
during the project. In my opinion, I feel that e-mail would have provided a more
reliable means of communication as opposed to Webboard".
"Allow people to communicate through eMail. Because people open their eMail
accounts everyday, maybe more than once on a day, but people are reluctant to
open WebBoard conference many times a day. And because time is limited to
complete this task, group cannot complete their discussion in time".
"My group communication can be more improved by face-to-face conversation
because since body language is the most important in a communication process.
Each and every person will concentration of what they do in the experiment. I
think face-to-face meeting will be better for the communication purpose".

The following comment submitted by an Asynchronous group member shows another
potentially important implication from the experiment. After a significant time being
together as a group, their personal message interpretation via asynchronous
communication differs from the early stage when they did not know each other at all.
Learning over time about the technology and other team workers definitely changes the
way they perceive and convey messages.

"Drawing with pen and paper to outline ideas was much faster and everyone
could write over or comment right on the drawing when meeting together. Visual
cues, non-verbal communication, helped assess the other members thoughts and
feelings. After a time, we knew enough about each other to joke around and not
have the joke be misconstrued".

A question asked to only Desktop Chat and Mobile Chat groups who were
allowed to use MSN chatting features examined reasons why they used or did not use
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MSN; "If you have used MSN instant messaging, or have not used it for your group
discussion, what are the reasons?" Most members used MSN chatting features, and they
preferred MSN over asynchronous Webboard conferencing rooms. One comment made
by a member in a Desktop Chat group was very typical of comments by most members.

"I have used MSN. It helps in sharing views instantly. It helped us a lot in
deciding about the tasks and the procedures".

However, negative comments were included, indicating the great difficulty they had
organizing meeting times for synchronous online communication. Unfortunately,
members who had used and were more familiar with Instant Chatting Messengers showed
their frustration for MSN usage not being effective or helpful to communicate among
members more often. People tend to be more irritated and annoyed when communication
technologies are available but they cannot make use of them because of other members.
The second problem Desktop Chat groups had but Mobile Chat groups did not, was their
low accessibility to MSN Instant Messenger. Many work places and school computer
labs did not allow them to use MSN IM on their publicly owned desktops while they had
access to Webboard. That was unproductive for some Desktop Chat groups in that not all
members were able to meet during daytime online.

"The major problem I met in the experiment was that I cannot coordinate a time
with my group members that both available for them and me so that I can use
MSN to do synchronous discussion. The first MSN chat was missed because I
cannot install MSN Messenger on the computer in the school lab. Because the
computer I used in the school was not always settled to one, I couldn't often keep
myself online in MSN. Since most of my time was spent in school, I seldom had the
chances to discuss with my group using MSN. I think Webboard is a more
effective tool in such case".

147

One of the common problems occurred as Desktop Chat groups were forming subgroups.
For example, when they failed to meet other members online via synchronous chatting at
the beginning, they tended to continue without the members with whom they had not
socialized the very first time. The following sentence illustrates the problem.
"I had difficulty downloading MSN messenger and by the time I had figured it out
my group was already in full swing and working without me. Everyone has
different schedule, hard to chat at the same time".

Group members used synchronous chatting sessions for assessing and inquiring about
other members work process, and often used it to inquire whether others have placed or
received their comments on Asynchronous conferencing rooms. See the two examples in
the next page.
Example 1
Vavad says:
have you read the task?
hermannlarose says:
not yet did you?
Vavad says:
Yes, so how can we discuss this?
palm says:
can you check my posting please
palm says:
can you read my post?
Vavad says:
Yes, I will but after we log off. Is that okay?
hermannlarose says:
give me just a few i'll will read them all.
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Example 2
Priranka says: so, have u read the experiment?
Garish says: what about the task
Garish says: Ya some site work
Priranka says: yup
Garish says: So our group leader is some lee
Garish says: Bruce lee
Priranka says: Garish, Helen is also online... i think the three of us should chat under
one conference, what do you say?
Garish says: cool
Priranka says: ok

7.2 Media Characteristics
In total, 68 questions for seven variables are used to test hypotheses, one variable having
four sub-variables. One-way ANOVA was used to test differences in a single intervallevel dependent variable among the three treatment conditions. A t-test compares the
mean scores of two groups (1) Asynchronous vs. Desktop Chat, (2) Desktop Chat vs.
Mobile Chat and (3) Asynchronous vs. Mobile Chat on a given variable, starting with
media richness in this section. The dependent variables are normally distributed. To use
the t-test, the dependent variable should be normally distributed; the two groups should
have fairly equal variance, and the two groups should be independent from one another.
For all variables in this chapter, both t-test and one-way ANOVA were calculated.
The Q-Q plot distributions were already checked for normal distribution before
the data factor analyses were computed for new instruments for each variable. Whether
two groups have approximately equal variance on the dependent variable is checked each
time by looking at the Levene's Test. When the significance for Levene's Test for
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Equality of Variance is 0.05 or below (this indicates that the variances are heterogeneous
which violates a key assumption of the t-test) then the "Equal Variance Not Assumed"
test was used, otherwise the "Equal Variance Assumed" test was used (Dunn, 2001).
The same data analysis technique was used for all hypotheses when t-test and
one-way ANOVA were used. Linear regression rather than t-test or ANOVA was
applied for several hypotheses due to the fact that both sides' data were measured on a 7
point Likert scale. The regression analysis could assist in identifying the trends and
correlation levels between two 7-point Likert-type scale items, such as among intervening
variables or between an intervening and a dependent variable.
Hypotheses 1 and 2 were formulated to investigate whether different
communication modes affect their perceived media characteristics and four different
items comprising media characteristics were used in a media synchronicity assessment.
To test Hypotheses H1 and H2, both one-way ANOVA and three repeated t-tests were
conducted for each set of hypotheses. None of the results were at a significance level
sufficient to reject the null hypotheses at the 0.05 level. Table 7.4 shows the means and
standard deviations along with significance levels for perceived media richness and
media synchronicity items including cue variety, immediate feedback, parallelism, and
reprocessability in the relation to communication mode. The means were in the same
direction as predicted, but the differences were not statistically significant.
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Table 7.4 ANOVA Results for Perceived Media Characteristics
Media Synchronicity
Condition
Media
Cue
Immediate
Richness
Feedback Parallelism Reprocessability
Variety
5.563
3.672
4.683
5.198
Mean
4.188
Asynchronous
63
63
63
63
N
63.000
Std.
1.173
1.330
1.424
1.228
1.087
Deviation
5.478
3.448
4.536
4.123
4.857
Mean
Chat
56
55
56
56
56
N
Std.
1.136
1.290
1.378
1.194
Deviation
0.884
5.719
3.642
5.088
4.428
5.150
Mean
Mobile
40
40
40
40
40
N
Std.
1.125
1.493
1.282
1.480
Deviation
1.165
5.572
3.586
4.733
4.226
5.066
Mean
All
159
158
159
159
159
N
Std.
1.145
1.355
1.430
1.179
Deviation
1.102
0.517
0.441
1.821
1.385
0.955
F
0.597
0.644
0.165
0.387
0.253
Sig.

Table 7.5 examines the same dependent and intervening variables for three
repeated measure t-tests to compare only one pair each time. The means for each
condition for each variable are presented within the ANOVA table above (Table 7.4),
therefore the following table excludes means for each condition but includes t-values,
degrees of freedom, and the significance levels. "Immediate feedback" between Desktop
Chat vs. Mobile Chat was highly significant while others were not significant. There was
no significant difference in immediate feedback by the communication mode comparing
Asynchronous vs. Mobile Chat groups at the 0.05 level. However not only were the
means in the same order as the hypothesis, but the difference was almost significant, at
the 0.10 level. Therefore, hypothesis H2b is supported partially and it would be
successfully supported if the hypothesis were, "Mobile Chat groups will have higher
immediacy of feedback than Desktop Chat groups using only desktop devices." "H2c.
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Asynchronous groups will show higher rehearsability than both Desktop Chat and
Mobile Chat groups using with chatting features." was removed since the questions were

removed after a factor analysis while no hypothesis was developed regarding cue variety.
The results related to cue variety from ANOVA and t-tests were still illustrated (Table
7.5).

Table 7.5 Repeated Measures T-test on Media Characteristics

Variables
Media Richness
Cue Variety
Feedback
Parallelism
Peprocessability

Asynchronous vs. Chat
Sig. (2df
t
112.3
0.7363
0.338
0.5921
-0.537 116.0
-0.094 113.0
0.9250
117.0
0.1053
1.632
0.570
117.0
0.5697

Chat vs. Mobile
t
df Sig. (2
94
0.147
-1.461
0.253
-1.149 _ 94
0.064
-1.875 94
0.502
-0.674 93
0.306
-1.029 94

-

Asynchronous vs.
Mobile
t
Sig. (2df
0.327
-0.984 101
101
0.838
0.205
0.169
101
-1.386
101
0.915
0.107
0.508
101
-0.665

H1 a. Perceived media richness for Chat groups will be higher than Asynchronous
groups.
Not Supported
H1 b. Perceived media richness for Mobile groups will be higher than Chat
groups using only desktop devices.
Not Supported
111 c. Perceived media richness for Mobile groups will be higher than both
Asynchronous and Chat groups using only desktop devices.
Not Supported
H2a. Mobile groups will show higher immediacy of feedback than both
Asynchronous and Chat groups using only desktop devices.
Supported
H2b. Mobile groups will show higher reprocessability than both Asynchronous
and Chat groups using only desktop devices.
Not Supported
H2d. Asynchronous groups will show higher parallelism than both Chat and
Mobile groups using with chatting features.
Not Supported
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7.3 Social Presence and Awareness

Perceived social presence and awareness were measured and Table 7.6 shows the means
and standard deviation per condition from ANOVA with significant levels, and the next
table, Table 7.8, presents the results from three repeated t-tests. Hypotheses H4a, H4b,
and H4c were not supported. Communication modes, being wired and wireless or having
IM or not, did not differ in the level of awareness. However, results related to social
presence were all supported, indicating that communication modes affect the level of
social presence. The means of social presence levels for each condition also run the same
direction as the hypotheses. The means for Mobile Chat, Desktop Chat, and
Asynchronous (4.529, 4.121 and 4.106 on the 7-point scale) indicate that Mobile Chat
groups have higher social presence than Desktop Chat and Asynchronous groups. The
means were strongly supported in the predicted direction for both social presence and
awareness.
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Table 7.6 ANOVA Results for Social Presence and Awareness
Social
Condition
Presence
Awareness
4.206
4.106
Mean
Asynchronous
63.000
N
60.000
Std.
1.230
0.936
Deviation
4.323
4.121
Mean
Desktop
Chat
N
55
55
Std.
1.105
Deviation
0.835
4.381
4.529
Mean
Mobile
40
Chat
N
40
Std.
1.109
1.017
Deviation
4.291
4.220
Mean
All
158
N
155
Std.
1.153
Deviation
0.936
3.016
0.311
F
0.733
Sig.
0.052

Table 7.7 Repeated T-test Results for Social Presence and Awareness

Variables

Asynchronous vs. Chat
Sig.
(2tailed)
T
df

Social Presence
0.404

117.0

0.6869

0.923

116.0

0.3577

Awareness

Chat vs. Mobile
Sig.
(2tailed)
T
df
0.035
2.144
93
0.800
93
0.254

Asynchronous vs.
Mobile
Sig.
(2tailed)
df
t
-2.141

98

0.035

-0.730

101

0.467

H3a. Chat groups feel higher social presence than groups with asynchronous
communication mode only.
Not Supported
H3b. Groups with the mobile device feel higher social presence than Chat groups
using only desktop devices.
Supported
H3c. Groups with the mobile device feel higher social presence than
Asynchronous and Chat groups using only desktop devices.
Supported
H4a. Chat combined groups feel higher awareness than groups with
asynchronous communication mode only.
Not Supported
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H4b. Groups with the mobile device feel higher awareness than Chat groups
using only desktop devices.
Not Supported
H4c. Groups with the mobile device feel higher awareness than Asynchronous
and Chat groups using only desktop devices.
Not Supported

7.4 Group Development
The hypotheses predicting relationships between level of group development and
communication modes were not confirmed. However, the effect of communication mode
on Conflict Management between Chat and Mobile and Task/Social Negative Emotion
between Asynchronous and Desktop Chat was supported, the significance level being
0.05 and 0.099 for each. The summation of each category was used for the hypotheses.
The author did not build hypotheses for each category, therefore, the hypotheses for
Group Development (average of each category) were not supported. However, for future
study, Task/social negative emotion, cohesiveness, conflict management, and task/social
positive emotion can be dealt with separately since each factor comprises four or five
questions to be measured. From this analysis, two statements are strongly supported: 1)
Asynchronous groups had more negative comments or feelings among members than
Desktop Chat groups, and 2) Mobile Chat groups managed their conflicts better than
Desktop Chat groups. The means for all categories are in the direction predicted. Table
7.8 and 7.9, each shows ANOVA and repeated t-tests for group development.
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Table 7.8 ANOVA Results for Group Development with Significance Levels

Asynchronous

Desktop
Chat

Mobile
Chat

All

Mean
N
Std.
Deviation
Mean
N
Std.
Deviation
Mean
N
Std.
Deviation
Mean
N
Std.
Deviation
F
Sig.

Task/Soci
al
Negative
Emotion
(GD 1)
5.594
63

Cohesiveness
(GD2)
4.492
63

Conflict
Management
(GD3)
4.746
63

Task/Social
Positive
Emotion
(GD4)
4.341
63

Group
Development
(Sum of GD)
4.793
63

1.231
5.931
55

1.375
4.420
56

1.236
4.630
54

1.136
4.415
56

0.974
4.850
54

0.969
5.830
40

1.103
4.713
40

0.891
5.051
39

1.247
4.588
40

0.701
5.034
39

1.130
5.771
158

1.248
4.522
159

1.155
4.782
156

1.132
4.429
159

0.926
4.873
156

1.123
1.406
0.248

1.251
0.667
0.515

1.112
1.699
0.186

1.172
0.543
0.582

0.876
0.939
0.393

_

Table 7.9 T-test for Group Development
Variables

Task/Social
Negative
Emotion
(GD1)
Cohesiveness
(GD2)
Conflict Management
(GD3)
Task/Social
Positive Emotion
(GD4)
Group Development
(Sum of GD)

Asynchronous vs.
Desktop Chat
Sig.
(2T
tailed)
df

1.663

114.8

0.0990

0.314

117.0

0.7539

0.590

111.8

0.5565

117.0

0.7358

111.8

0.7136

0.338
0.368

Desktop Chat vs.
Mobile Chat
Sig.
(2df tailed)
t

0.467
1.214
1.988
0.693
1.089

Asynchronous vs.
Mobile Chat
Sig.
(2tailed)
T
df

93

0.642

-0.980

101

0.329

94

0.228

-0.821

101

0.413

91

0.050

-1.242

100

0.217

94

0.490

-1.074

101

0.286

91

0.279

-1.237

100

0.219
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H5a. Chat groups are more developed than purely asynchronous groups.
Partially Supported
H5b. Mobile groups are more developed than Chat groups using only desktop
devices.
Not Supported
H5c. Mobile groups are more developed than Asynchronous and Chat groups
using only desktop devices
Partially Supported

For tests of Hypotheses H6a, H6b, and H6c, Pearson's r was performed. All of
them were supported but not strongly, except for the relationship between social presence
and group development (r= .47). The degree of linear relationships between two
variables is presented in the table below.
Table 7.10 Pearson Correlation Matrix for Three Intervening Variables
Group
Awareness
Media
Social
Development
Richness Presence
Pearson
Media
Correlation
0.540**
Richness
0.384**
1
0.425**
Sig. (2-tailed) .
0.000
0.000
0.000
N
156
158
155
159
Pearson
Social
Correlation
0.467**
Presence
1
0.329**
Sig. (2-tailed)
0.000
0.000
.
N
152
154
155
Pearson
Awareness
0.381**
1
Correlation
Sig. (2-tailed)
0.000
.
N
156
158
Pearson
Group
Correlation
Development
1
Sig. (2-tailed)
.
N
156
Correlation is significant at the 0.01 level (2-tailed)
H6a. Perceived media richness will be positively correlated with group
development.
Supported
H6b. Social presence will be positively correlated with group development.
Supported
H6c. Awareness will be positively correlated with group development.
Supported
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Members in one group occasionally had conflicts, usually due to flaming, led by
expressing other members' lack of participation or their personality that was perceived to
be pretentious or dominant. A good example was found by one of the comment made in
the open-ended questionnaire.

"Once a group member did not show up for a discussion session and then made
nasty comments that he wasn't informed about the same. This had pissed me off
and on another occasion, the same member tried to act over smart, but that was
taken care of immediately."

7.5 Group Outcomes: Creativity and Quality
7.5.1 Inter-rater Reliability for Expert Judges
To measure homogeneity, inter-rater reliability is calculated for four expert raters' scores
for both overall creativity and quality of groups' products in order to establish the extent
of consensus on use of the instrument. This measures the degree to which experts can
obtain the same scores on each group's quality and creativity. Although Pearson's r, the
most widely used inter-rater reliability measure can be used, Intra-Class Correlation
(ICC) was chosen to measure inter-rater reliability (Shrout and Fleiss, 1979; Kenny an d
La Voie, 1985). ICC is recommended when sample the size is smaller than 15 or when
there are more than two tests to be correlated. ICC, calculated as part of ANOVA in
SPSS, may be conceptualized as the ratio of between-groups variance to total variance.
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Two dependent variables, creativity and quality were accordingly measured
separately using four relevant experts as raters, by means of a 7-point Likert scale. Each
expert had to rate all 36 group reports. The quality was rated for five categories by each
judge. The average of five categories was used for each group's quality by one expert
judge.
Average inter-rater agreement among the four judges was 0.6533 while average
inter-rater agreement among the four judges was 0.8473. They are from different
cultures and have been in the United States for a fairly short period of time. Considering
their cultural differences (although all are in the IT field, and were given a definition of
creativity), 0.6533 is a good level of agreement. Another explanation is that the judges
are human beings, we all tend to be inconsistent, distracted, and misinterpret. Judging
creativity is especially difficult for a task using rapidly evolving technology. Whenever
subjective evaluations need to be made, Inter-rater reliability is an effective and
important measure (Illinois State Board of Education, 1995). To ensure reliability, the
less conservative inter-rating reliability, Pearson's r was measured for both creativity and
quality. The next two tables, Table 7.11 and 7.12, show the means of ratings for each
judge and standard deviations and correlations among judges to assess in detail the
usefulness of the ratings for group outcome creativity. Expert Judge 3 tends to have low
correlations with the rest. However, since the definition of creativity led them to judge
with their own intuition, it was acceptable to use the ratings from all four judges, noticing
that the ICC was considered acceptable. The inter-rater reliability tested by both ICC and
Pearson's r is very satisfactory. The correlations among members were relatively high
for each pair of two judges for quality of reports.
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Table 7.11 Pearson's R for Creativity on 36 Final Reports
Expert
Judge 2

Expert
Judge 1

Expert
Judge 4

Expert
Judge 3

Expert
Judge 1

Pearson
.427(**)
1
Correlation
.009
Sig. (2-tailed)
.
36
N
36
Pearson
Expert
1
Correlation
Judge 2
.
Sig. (2-tailed)
36
N
Expert
Pearson
Correlation
Judge 3
Sig. (2-tailed)
N
Expert
Pearson
Correlation
Judge 4
Sig. (2-tailed)
N
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2 tailed).

.187

.397(*)

.274
36

.017
36

.256

.173

.131
36

.314
36

1

.561(**)

.
36

.000
36
1
36

-

Table 7.12 Pearson's R for Oualitv on 36 Final Reports
Expert
Judge 2

Expert
Judge 1

Pearson
1
.535(**)
Correlation
.001
.
Sig. (2-tailed)
36
N
36
Expert
Pearson
1
Correlation
Judge 2
.
Sig. (2-tailed)
36
N
Pearson
Expert
Correlation
Judge 3
Sig. (2-tailed)
N
Expert
Pearson
Correlation
Judge 4
_
Sig. (2-tailed)
N
** Correlation is significant at the 0.01 level (2 tailed).
Expert
Judge 1

-

Expert
Judge 4

Expert
Judge 3
.587(**)

.638(**)

.000
36

.000
36

.571(**)

.577(**)

.000
36

.000
36

1

.617(**)

.
36

.000
36
1
.
36
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7.5.2 Hypotheses Tests for Creativity and Quality
The repeated measures of one-way ANOVA results show (Table 7.13) that there was no
significant difference in the creativity and quality of group reports by communication
modes at the 0.05 level.
Table 7.13 One-Way ANOVA results on Group Outcome Measures
Between
Groups
Creativity

Quality

Within
Groups
Total
Between
Groups
Within
Groups
Total

Sum of
Squares

df

Mean Square

F

Sig.

2.240995879

2

1.12049794

1.870825501

0.169966

19.76476801

33

0.598932364

22.00576389

35

0.805422009

2

0.402711004

0.636881752

0.535316

20.86645299
21.671875

33
35

0.632316757

Therefore, the mean of creativity and quality by condition is presented in Table
7.14 and 7.15 to test hypotheses. It is not fully satisfactory to use the means only for
testing hypotheses but since the task was very conceptual and hard to judge, and having
no right and wrong answers, the hypotheses were tested by looking at the means only.
The normal distribution is the key for this testing. In the future, Kruskal-Wallis should
be used first to distribute them normally before the testing.

Table 7.14 Least Square Group Means for Creativity
Mean
Asynchronous
Chat
Mobile
Total

4.0000
4.1923
3.8056
4.0208

Standard
Deviation
.78446
.70824
.92515
.78689

Standard Error
Mean
.20966
.19643
.30838
.13115
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Table 7.15 Least Square Group Means for Group Quality
Standard Error
Mean
Standard
Mean
Deviation
.16042
.60023
Asynchronous
4.6786
.21636
.78008
Chat
4.6962
4.1111
.32869
.98608
Mobile
.13215
4.5431
.79293
Total

The means for creativity were in the order of Desktop Chat>
Asynchronous>Mobile Chat while the quality of the reports were ranked Desktop
Chat>Asynchronous>Mobile Chat in the same order as creativity. Therefore, H7a, H7c,
H8a, and H8c were not supported while H7b and H8b were supported, considering only
means. However, the numbers for creativity and quality for both Asynchronous and
Mobile Chat were not much different. The difference is not enough to require further
investigation. Future study should investigate after cleaning the data by having groups in
different communication modes grouped in the different levels of technology usage.

H7a. Asynchronous groups will produce more creative solutions than Chat
groups.
Not Supported
H7b. Chat groups will produce more creative solutions than Mobile groups.
Supported
H7c. Asynchronous groups will produce more creative solutions than both Chat
and Mobile groups.
Not Supported
H8a. Asynchronous groups will have a better quality of decision making than
Chat groups.
Not Supported
H8b. Chat groups will have a better quality of decision making than Mobile
groups.
Supported
H8c. Asynchronous groups will have a better quality of decision making than both
Chat and Mobile groups
Not Supported

162

7.6 Perceived Satisfaction

Table 81 displays one-way ANOVA including means and standard deviations and three
sets of t-tests between groups (Table 7.17) for Perceived Satisfaction for both Decision
and Process. There was no significant impact of communication mode on either decision
satisfaction or process satisfaction. Therefore, hypotheses H9 and H11 were not
supported.

Table 7.16 One-Way ANOVA results on Group Outcome Measures
Decision
Process
Satisfaction Satisfaction
Asynchronous Mean
5.302
5.825
N
62.000
63.000
Std.
Deviation
1.059
0.991
Chat
Mean
5.814
5.235
N
55
56
Std.
Deviation
0.982
0.922
Mobile
Mean
5.445
5.920
N
40
40
Std.
1.101
Deviation
1.015
All
Mean
5.315
5.845
N
157
159
Std.
Deviation
0.968
1.040
F
0.479
0.159
Sig.
0.620
0.853
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Table 7.17 Reneated T-test for Decision and Process Satisfaction
Asynchronous vs.
Desktop Chat

Asynchronous vs.
Mobile Chat

df

Sig. (2tailed)

t

df

Sig.
(2tailed)

t

df

Sig.
(2tailed)

0.354

115.0

0.7242

-0.980

93

0.330

-0.658

100

0.512

0.063

117.0

0.9498

-0.531

94

0.597

-0.468

101

0.641

Variables

Decision
Satisfaction
Process
Satisfaction

Desktop Chat vs. Mobile
Chat

T

However, the comments each person made at the end of questionnaires showed
very strong evidence why these hypotheses were not supported. Desktop Chat groups
were allowed to utilize both asynchronous and synchronous communication modes
during the entire process. Believing that synchronous chatting (MSN) would be more
helpful, members in Desktop Chat groups, instead of starting off with asynchronous
communication, spent a great deal of time and energy to arrange their chatting sessions at
the beginning, clarifying when all members were available at the same time. People are
less satisfied when something they believed useful is not properly used or is not effective
because of others' lack of participation. Often, members in Desktop Chat groups were
not able to meet other members online at the same time due to their different daily time
schedules. On the other hand, Mobile Chat groups, which had better access to chatting
sessions, were very satisfied with their decision process although it was not supported
from ANOVA and t-tests. Depending on how they utilized the chatting features, the
process satisfaction of members in the Desktop Chat groups tended to vary.
H9a. Chat groups will be more satisfied with their group decision than
Asynchronous groups.
H9b. Mobile groups will be more satisfied with their group decision than Chat
groups.
H9c. Mobile groups will be more satisfied with their group decision than both
Asynchronous and Chat groups.
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Not Supported
H1 la. Chat groups will be more satisfied with their process than Asynchronous
groups.
H11 b. Mobile groups will be more satisfied with their process than Chat groups.
11.11c. Mobile groups will be more satisfied with their process than both
Asynchronous and Chat groups.
Not Supported
Hypotheses H10a, H10b, and Hl0c (for group decision satisfaction), and H12a,
H12b, and H12c (for group process satisfaction) evaluating the relation to perceived
media richness, social presence and awareness were analyzed using Pearson's r. All of
them were supported at the significant level 0.05 with the correlations between Media
Richness and Decision Satisfaction at 0.532. The degree of linear relationships among
the variables is presented in the table below.

Table 7.18 Correlation Matrix Among Intervening and Dependent Variables
Social
Media
Richness Presence
Pearson
Correlation
Sig. (2-tailed)
N
Pearson
Social
Correlation
Presence
Sig. (2-tailed)
N
Awareness Pearson
Correlation
Sig. (2-tailed)
N
Pearson
Decision
Satisfaction Correlation
Sig. (2-tailed)
N
Process
Pearson
Satisfaction Correlation
Sig. (2-tailed)
N

Media
Richness

1
.
159

Awareness

Decision
Satisfaction

Process
Satisfaction

0.425**
0.000
155

0.384** _
0.000
158

0.532**
0.000
157

0.468**
0.000
159

1

0.329** _
0.000
154

0.364**
0.000
154

0.350**
0.000
155

0.416**
0.000
157

0.305**
0.000
158

1

0.793**
0.000
157

.
155

1
.

** Correlation is significant at the 0.01 levels (2-tailed)

158

.
157

1
.
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H10a. People who perceived higher media richness for given communication
modes will be more satisfied with their group decision than groups that perceived
lower media richness.
Supported
H10b. People who perceived higher social presence for given communication
modes will be more satisfied with their group decision than groups that perceived
lower social presence.
Supported
H1 0c. People who perceived higher awareness for given communication modes
will be more satisfied with their group decision than groups that perceived lower
social presence.
Supported

H12a. People who perceived higher media richness for given communication
modes will be more satisfied with their group process than groups that perceived
lower media richness.
Supported
H12b. People who perceived higher social presence for given communication
modes will be more satisfied with their group process than groups that perceived
lower social presence.
Supported
H12c. People who perceived higher awareness for given communication modes
will be more satisfied with their group process than groups that perceived lower
social presence.
Supported

7.7 Relationships among Group Development and Satisfaction
Most relationships between intervening and independent variables were described above
in this chapter. To illustrate and better understand relationships between variables in
spite of conditions, a Pearson's r was computed for each set, using SPSS. This was done
on an individual level. See Table 7.19 below. All three variables (group development,
decision satisfaction, and process satisfaction) are highly correlated. As the level of
group development increases, the group member's satisfaction, for both decision and
process, increases. The high correlations are due to the person's feelings towards the
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group and their work. These three variables, unlike others, are related to negative or
positive feelings towards the rest of the group members, the working environment, and
the group work. This relationship needs to be further investigated to test whether it is due
to a person's personality and characteristics (or response set) rather than the
communication modes.

Table 7.19 Correlations Between Group Development and Satisfaction
Process
Decision
Group
Satisfaction
Satisfaction
Development
Pearson
Group
.738(**)
.776(**)
1
Correlation
Development
.000
.000
.
Sig. (2-tailed)
Pearson
Decision
.793(**)
1
Satisfaction
Correlation
.000
.
Sig. (2-tailed)
Pearson
Process
1
Correlation
Satisfaction
.
Sig. (2-tailed)

7.8 Mobile Groups' Problems

What is the merit of using wireless mobile collaboration if their creativity and quality of
outcome is not better than without the mobile device? Apparently, mobile groups were
focused more on their work and interacted more with members. In addition to that the
Mobile Chat groups show higher group development than the other two conditions.
The author examined very carefully why these results occurred. It was not a
mystery to find the reasons by comparing their work process among conditions and
analyzing their comments to the open-ended questions. First, the question was "Mobile
Chat groups had more interaction commenting and sharing their ideas, why was their
quality and creativity of reports worse than the rest?" A hypothesis is that groups with
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less interaction, meaning less socializing, led them to worry about their expression of
new and unique ideas. Therefore, they may have tended to offer fewer unique ideas,
which means less creativity. However, since they spent more time communicating, the
organizing and quality of the reports were not assumed to be much worse than others.
The answer was easily found by examining their comments and process of group
work. Members in the Mobile Chat groups chatted more often than Desktop Chat group
members, however, their conversations were not related to work a lot of times. They
were spending time socializing and getting to know each other. Examples 1 and 2
demonstrate how they socialized. The most dominant question raised in a single chat
sessions in a Mobile Chat group was "What are you using?," asking which device each
one was using (see Example 1). They were considerate of each other, and slowed down
their conversation when one of the members was using a mobile device. The Mobile
Chat group members had a rather short chat session but more often due to their easy
access to MSN messenger. They spent more time to get to know one other and were less
work oriented, see Examples 2, 3. It took a fair amount of time for members to be in a
mode to talk about the task seriously.
Example 1
Brian says: so it looks like we're all here
Lisa_yi says: Hi, David
Lisa_yi says :yes
David says: Hi..
Lisa_yi says: I see at least three of us
Lisa_yi says: I am using desktop
David says: We can play with 3 !
Lisa_yi says: yes
Brian says: sure
Lisa_yi: What are you guys using?
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Example 2
Jenny Kim: where are you from
Brian: New Jersey, hehe
Brian: I'm american
pen_yi:oh, got it
Brian: Hyo-Joo said i am the only american on the team

Example 3
Rashimika says: what about you?
Kiarish says: Hey no man , heavy dinner , my birthday today
Rashimika says: Happy Birthday
Kiarish says: I am from bombay
Kiarish says: Thanks
Kiarish says: I was working in ceeps in web development
Rashimika says: cool
Rashimika says: you mean seepz, bombay?
Kiarish says: hey where are you from
Kiarish says: ya you got it right
Rashimika says: Allahabad.... heard about it?
Kiarish says: Absolutely
Rashimika says: cool
Kiarish says: Amitab bachan
Rashimika says: yup

Example 4
Harry says: you are from which class
Punam says: 602
Punam says: yourself?
Harry says: 673
Punam says: okay
Harish says: i have also taken 652,677
Punam says: i have taken just 604 as well
Harry says: cool
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Example 5
Garitam: hey darpash
Darpash: hey Gauritam
Darpash: whats up ?
Gauritam: nothing much, sitting in class
Darpash: oh ok.. cool
Gauritam: what are you puto?
Darpash: finishing up a project
Gauritam: are you done w/ the stuff the experiment?
Darpash: yes.. i posted it on webboard
Gauritam: under deliverable or somewhere else?
Darpash: same place as I posted that i will do business rule... same conference as Nicole has
posted her part
Gauritam: let me find it.. just a sec
Darpash: k
Gauritam: I only seee benefits
Darpash: that is all it is
Darpash: what else do u expect ?
Gauritam: business rules is just benefits?
Gauritam: you're right
Darpash: she said what are benefits/value
Gauritam: what you have is good
Darpash: she didnt ask for disadvantages or anything like that
Darpash: alright
Gauritam: talk to you later darpash
Darpash: ttyl
Darpash: bye

Many qualitative comments about problems with reactions to wireless mobile
communication were collected at the end of the post-questionnaires. Four questions
elicited group member's opinions about general problems, solutions to improve group
communication, usage of MSN messaging, and the wireless Internet connection. The
questions were "Were there any problems (including technical problems) you have
faced during the task? If so, what are they?" "In your opinion, what could improve your
group communication and why?" "If you have used MSN instant messaging, or have not
used it for your group discussion, what are the reasons?" And the last but the most
important feedback the investigator was looking for was "If you have used the mobile
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device with the wireless Internet connection, or have not used it for your group
discussion, what are the reasons?" For the first question; "Were there any problems
(including technical problems) you have faced during the task, if so, what are they?"
Some comments were collected.
The iPaq's where difficult and very slow.
Connecting to the internet through the mobile device
The cell modem on the mobile device worked intermittently.
As mentioned in the questionnaire , no face to face meetings ,no use of phone
The only problem I had was that there wasn't much interaction between my group
members other than through web board. Most of the time we had a chance to
communicate using MSN which is more synchronous who ever it was wasn't able to
communicate at the time.
The most of time I can't connected my mobile PDA
The mobile is sometimes disconnected when chatting with team members.
Poor reception/speed on the ipaq
Yes, the second day the device failed, I couldn't get to the internet from the device.
I faced problems in using the mobile device because its very slow and I could use it for
nothing except reading my messages or chatting ...i.e., I could never delete or post a
message using that device.
No problems, except that mobile device is very slow in connecting to the web. Very
unreliable
The PDA was inconvenient. It was much easier to use the desktop that was always on.
The interface of PDA was discouraging too.
I didn't really like using the mobile device due to slow connection. I used my laptop or
desktop at home most of the time.
The mobile device was not working in the beginning of the task.
Yes. Getting on the network proved to be a bit difficult.

For the question, "In your opinion, what could improve your group
communication and why?" Here again, many subjects expressed their frustration with
the slow and unreliable wireless Internet connection. Some group members complained
about not being permitted to use different Instant features, which they were familiar with.
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Face to face contact because we had difficult in organizing yourselves.
AIM over MSN. More people have AIM and I feel it is a better messenger service.
Use of something like AIM instead of MSN. While technically there might be no big
difference between the two, the interface on aim is much better.
If we had gathered our thoughts before our meetings and expressed them in an orderly
fashion. If perhaps we posted our thoughts on webboard first before the MSN
conversations and then bring it up later in MSN.
Had there been face to face meetings, it would have been better as the whole group
would be able to better understand one another and the discussions would have been
more effective and productive with reference to time, since we had to wait for every
member to be online at the time of the online meeting.
If the group had more time and other ways to communicate, I think things would have
worked out better.. In this situation, there was a lot of pressure to do things in a certain
amount of time and in a certain way which was difficult
Use of face to face meetings, phone, coupled with use of web board, email. As you are
better able to interact and converse and reach better solutions faster
It would have been nice to have a medium that allowed us to share the use of an
application in the creation of a mock up. This would have allowed for more productive
work sessions.
E-mail, just in case I forget something.
If we can have fast mobile connection that will make our communication easier
An more reliable and quick mobile device.
If our entire group would have gotten together at the same time on MSN, I believe
communication would have been better.
Better Service for Mobile Device
A mobile device is a very good medium of communication. However, the one provided to
us had several problems (listed above). Hence, we should have a more powerful mobile
device.
Meeting face to face could improve our communication because we can know a little bit
about each members background before we start our assignment
Have people with similar daily timings, easier to talk in person, but over all it went really
well.
Occassional face-to-face or phone! Some small nitty gritty details could have been easily
done.
Smaller, more reliable mobile device or mobile messaging system.
Maybe one face to face meeting. But even with the restrictions, I think it worked out
pretty good as far as accomplishing a task is concerned.
I think e-mail, because one must check their most used e-mail everyday.
Set a meeting time, once it was done. Then communication became easier.
I think time would improve the groups communication, by learning each other and each
other's habits. When you know someone you work better with that person. Also
considering the time the experiment was executed, that is end of the semester most of us
have assignments to prepare, which takes away from this. People tend to work and
communicate better when they are not under pressure.
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"If you have used MSN instant messaging, or have not used it for your group
discussion, what are the reasons?," was asked for one of the open-ended questions. In
general members had positive feelings about the MSN chatting features. Since this was
dealt with for Chat groups in the previous section, only a few comments are displayed.
Overall, the comments about MSN by Mobile group members were much more positive
than Chat members' comments.
We needed to talk in an 'open forum' not over webboard, since there has to be a quick
response.
We used MSN as our only means of instant communication. Other than that, we used
webboard for things we wanted to post.
Used MSN because it is easy to use and I am familiar with it
Difficult to use with mobile device. Takes too long to type whole conversations
MSN would help us to chat about things so we have feedback instead of one-way
communication like e-mail.
We uses MSN because it helped us to get together at a specific time and discuss our
project without the need to actually be physically in one place.
I am using MSN from last few years so I like to use it
I have used instant message because I can chat with team member and get response
immediately so as to improve the work efficiency.
MSN is a direct way of communicating, this is why I believe it was successful.
I use instant messaging to communicate w/ friends, so I used MSN often
We used MSN for a group chat to figure out who was going to work on what part.
I used it once, I could have used more but nobody was online when I was able to chat.
In my opinion, a mobile device is a very good mode of communication because we can
use it anywhere. However, I used it only to check my webboard messages; since its very
slow, I could never use it to post my messages, mark them as read or edit them.
Yes. I used it to use MSN Messenger and Webboard to post my comments.
Not easy to be online together
MSN instant messaging was an artificial way of actually meeting face-to-face and
talking to each other. This property helped us coming to a consensus immediately.
MSN instant messaging is fast and easy to use. You can communicate faster and get the
job done instead of a time lag in email/webboard/etc.
I always did MSN instant messaging for personal purposes. It was an advantage to use it
for the experiment since it was much easier for people to talk to each other online while
completing other tasks at school, work or home. Gave everyone a chance to work under
flexible yet timed manner.
I used MSN, because I usually log in MSN whenever I connect to the internet at home
and keep logging on as long as I stay on net.
MSN-allowed uses to be reached on email or by IM much better than AOL.
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MSN is a convenient widely used real time communication tool and while voice
conversations were not allowed then it was the close thing to supplement face-to-face
conversation, which most people find the most effective form of communication. An the
other hand it is also helpful because it takes away the personal interaction which some
people find uneasy. There are people who are afraid to express themselves fully in public,
but behind the anonymity of MSN they are able to do it. This takes them out of any form
of uneasiness or shell, and perform the best they can. I am saying this from personal
experience. It was rare for me to a be a leader in a team but in this case I did it.
MSN was used. It was nice to be able to communicate dynamically with my team-mates.
Also, everything communicated was kept as text, so it was easy to review the meeting
topics.
The last question was the key of this study, what Mobile Chat group members'
reactions are. These answers will give some guidelines of how to improve mobile
communication groups. The problems members faced were not only small screen
displays and small data inputs, which are more general problems for all small devices.
The main problem before members even think about complaining about the above, the
connection to the World Wide Web was often disconnected after a few minutes and while
it was connected, it still took a lot more time to load pages using the Internet Explorer
browser. The precious answers from the subjects are listed in the following table. The
first table lists positive comments, mentioning the convenience of using the device when
they were not able to use a desktop. More positive comments were related to MSN
chatting usage. It reflects that posting or reading a message on Webboard was
impossibly painful while MSN chatting features worked well with a mobile device due to
the slow connection and small-screen display. The second table presenting negative
feedback and reactions toward Mobile devices sets the tone, indicating that they did not
enjoy the devices for reasons such as the small screen, difficult to input, slow connection,
bulky size, and most of all, the bad unstable connection.
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The device was really convenient because I went out of state a lot during the period and
sometimes when I was at places without computer access it came in handy. The screen
size, input method and download times were frustrating a times but the convenience was
still worth while because it let me check in on webboard pretty much wherever I was.
I have used the mobile device a lot since our group meeting time always coincided with
my traveling schedules so I used it whenever I was in the train or traveling.
I used the wireless whenever it was convenient, i.e. no desktop. The speed at which the
wireless connection was less than that of the broadband that I am used to using.
I used it because of its portability. It wasn't big and heavy like a laptop so I can be in a
meeting and be anywhere I want, not being subjected to stay in an office.
I use the mobile device because I was at work and my job computer does not have MSN
on it.
I used mobile device in my project because I was away from my desktop and needed to
send messages to my group.
Convenient to play games.
Yes. I used it to use MSN Messenger and Webboard to post my comments.
Used mobile device to reach internet sites.
I use dial-up service and sometimes it's not easy to get connected in certain time zone, so
I used mobile device when I had hard time connect to the net.
Used wireless when on the bus or office, so that I can be clear of details for tonight's
chat

The following table is a set of negative feelings that Mobile group members expressed.

I don't like mobile device because it is hard for me to input.
I did try to use the mobile device often. However, the mobile device was inconvenient to
use as it was too slow and small to work with. The wireless connection was also not
available at all locales in a building.
I did not use the mobile device for group discussion mainly because it was too slow.
Otherwise I used it for minor things that were not group related like checking the
weather.
Too slow to be used effectively
I did not use it because it was difficult to type messages with.
I avoided the use of the mobile device for the purpose of group discussions as the
connection dropped practically every 5 minutes and the device had to be restarted every
time the connection to the Internet was lost. Due to this time gap, I would miss out on
pieces of the discussion and between two subsequent sessions, the flow of the
conversation was often lost.
The iPaqs where horrible... but my laptop w/cellphone worked a lot better.
The mobile device is a pain in the neck. It is way too slow for me it is not practical
I used it because I was excited to work on the mobile device. But got sick of it eventually.
The cell modem on the mobile device worked intermittently.
Difficult to use with mobile device. Takes too long to type whole conversations
I did not really use the device for the group discussion because it did not let me log on to
Webboard and it always disconnected me from MSN
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I didn't use mobile device, because the bad connection.
Very difficult to type in the mobile device
I have used the mobile devie with the wireless internet connection, it is convenient to
check the information and communicate with team members.
It need to work better.
It is very annoying to type on it.
Screen is too small
In my opinion, a mobile device is a very good mode of communication because we can
use it anywhere. However, I used it only to check my webboard messages; since its very
slow, I could never use it to post my messages, mark them as read or edit them.
I couldn't use it because I had a problem with the "modem" configuration in the device. I
would have love to use it..
The PDA stopped connecting to the internet at some point, and I didn't have time to try to
fix it with finals and all.
I have tried using mobile device with wireless internet connection and it slowed me down
in getting things done.
Did not, since it took too much time for the messages to come up opposed to cable modem
at home which was quick.
I did not use it because it is difficult to try and communicate.
The PDA was inconvenient. It was much easier to use the desktop that was always on.
The interface of PDA was discouraging too
I initially liked using it to see get online to use chat. However, then I didn't like using it to
have longer conversations due to the absence of a keyboard. Also, I was impatient since
the pages took a while to load up.
The use of the mobile device has been limited due to the fact that it was difficult to use,
slow, most of the time work was done from home. So when you have a desktop sitting on
your desk you are not going to use a mobile device. The device is mostly more
performing basic forms of communication like email. Other than that engaging in
complex conversations over a project and specifically the design of a webpage is not
ideal. The group would have to be given more time. Of course we must not
underestimate the importance of being able to receive an important message anywhere
any point in time

CHAPTER 8
CONCLUSION AND DISCUSSION
8.1 Brief Summary and Discussion
A summary chart of results of tests of hypotheses is shown below in Table 8.1 That
communication modes have an effect on immediacy of feedback, social presence, group
development, and quality, is fully or partially supported. The following table shows the
overall of the results of this study.
Table 8.1 Summary of Hypotheses
Hypothesis
Measures
Media Richness

Hla. C> A
Hlb.M>C

Mean Order
(or Pearson's r)
M
— 4.428

A
4.188

C
4.123

Supported
(Significance
Level)
Not Supported

H2a. M> A, C

Parallelism

H2d. A> C, M

Social Presence

H3a. C > A

Awareness
Group
Development

H2b. M> A, C

-

Yes
Yes

H1c.M>A,C
Immediacy
Feedback
Reprocessability

Order
(Mean
Comparison)
No

M
5.088
A
3.672
A
3.672
M
4.529

H3b. M > C
H3c. M > A, C
H4a. C> A
M
4.381
H4b. M > C
H4c. M > A, C
H5a.0 > A
M
5.034
H5b.M > C
H5c.M > A, C
H6a.Media Richness .540**
H6b.Social Presence .467**
H6c.Awareness
.381**
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A
4.683
M
3.642
M
3.642
C
4.121

C
4.536
C
3.448
C
3.448
A
4.106

C
4.323

A
4.206

C
4.850

A
4.793

Supported

Yes

Not Supported

No

Not Supported

Yes

Not Supported

Yes

Supported
Supported
Not Supported
Not Supported
Not Supported
Partially
Not supported
Partially
Supported
Supported
Supported

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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Table 8.1 Summary of Hypotheses (Continued
Measures
Hypothesis
Mean Order
(or Pearson's r)
Creativity

H7a. A> C
H7b. C > M
H7c. A > C, M

Quality

H8a. A> C
H8b. C > M
H8c. A> C, M

Decision
Satisfaction

H9a. C> A
H9b. M > C
H9c. M

Outcome
Satisfaction

Supported
(Significanc
e Level)

C
4.19

A
4.00

M
3.80

C
4.69

A
4.67

M
4.11

M
5.44
5

A
5.302

C
5.235

A, C

H10a.Media Richness .532**
H10b. Social Presence .364**
.416**
HlOc.Awareness
Hlla.C>A
M
A
5.920 5.825
H11b.M>C
H11c.M> A, C
H12a.Media Richness
H12b.Social Presence
H12c .Awareness

.468**
.350**
.305**

C
5.814

Not
Supported
Supported
Not
Supported
Not
Supported
Supported
Not
Supported
Not
Supported
Not
Supported
Not
Supported
Supported
Supported
Supported
Not
Supported
Not
Supported
Not
Supported
Supported
Supported
Supported

Order
(Mean
Comparison
)
No
Yes
Partially
No
Yes
Partially
No
Yes
Partially

No

Yes
Partially

The findings are very useful and stimulating although many hypotheses were not
significantly supported. According to the data from 36 groups total; 14 Asynchronous
groups, 13 Chat groups and 9 Mobile groups, each group having four or five members,
the outcomes related to their group work showed noticeable inconsistencies among
means for the condition for overall variables. For most cases, however, average means
by condition for each variable were in the same order of the hypotheses. All variables
which were hypothesized as correlated are positively correlated at a 0.01 significance
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level. The major findings were that Mobile Chat groups did have more comments than
other conditions, were more highly developed, and had higher social presence as well.
Groups with more interaction definitely showed higher social presence and group
development. However, the most important practical finding is that these mobile groups
with higher social presence whose members spent more time to interact performed very
poorly for their group decision making tasks.
Strikingly, they did not do better than Asynchronous and Desktop Chat groups in
terms of their outcomes; in fact, their group outcomes had significantly lower quality than
those of the groups in the other two condition, asynchronous or asynchronous and
synchronous combined groups. However, groups with mobile devices showed that their
perceived media richness, immediate feedback, social presence and awareness were
noticeably higher than the other two groups along with their group development and
satisfaction for both their outcomes and process.
The Mobile Chat groups' members spent more time interacting with other
members. They seemed to show more enthusiasm and dynamism than other groups
according to the significantly higher number of comments they made during nine days.
Conversations made via MSN instant messaging exemplify they were not task oriented
but rather developed their friendship. Groups using more chat sessions found a sense of
belonging, being one team, social support, and friendship.
How do groups spending more time working together show lower quality of
work? A very possible explanation for these findings may be that subjects assigned in
Mobile Chat groups did not have more chance to access Webboard due to the small
screen and slow screen loading. The group members started chatting more often from the

179

beginning since they could only access to MSN rather than Webboard, and it was FUN
according to the subjects. Since they had chatted during the day, they were more likely to
post messages on the Webboard because they now cared about what other members
thought of them after they built some friendship via MSN. The data showed they had
more comments on their conferencing rooms. Their socializing via chat may have
influenced this. As long as the mobile devices were not having a good Internet
connection, using a web-based conferencing system with many conferencing rooms
would be the problem. Maybe if the mobile device were used just to enter a small
amount of text with a lot of program embedded software, where it took just a little time to
enter data, would be a possible usage, such as a marketing analysis or salesperson
entering the data of numbers at the site using a mobile device.
The pilot studies were all done using graduate students only, in contrast to the
main study in which graduate and undergraduate students were mixed in groups. There
were no conflicts between undergraduate and graduate students within each group, which
the author was concerned about. However, the quality of work was noticeably lower than
that of groups containing only graduate students used in the pilot studies. People in a
group tend to work to live up to others' expectations, and when this was done for 10% of
their grade, it is assumed that they did the minimum possible amount of work. Therefore,
graduate students who could have worked harder, might not have put extra effort to
complete the task, they simply lowered their standard to finish the task at a level equal to
the undergraduate students.
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8.2 Limitations of the Study
The major question about generalizability is, even though we bought and used 'state of
the art' web-enabled mobile equipment and services, at the time the experiment was
conducted, we encountered severe reliability problems. This was probably true of all
vendors at that point, but such problems will probably be alleviated as time passes.
Similarly, mobile vendors may solve many of the problems related to the small input and
output devices, over time.
Other major problems possibly leading to potential flaws of the study are
distributing the long questionnaire to measure many factors and using college students as
subjects. Given that almost 70% of the subjects have worked full time, one would not
hesitate to judge that they were capable of working as a team member on a decisionmaking task. The thought process possibly reflected the thought process of corporate
employees having many subjects who are full time workers in IT field and also trying to
second-guess what their bosses want, here they tried to guess what the investigator wants.
In addition to that the task was reviewed by lecturers who are experts teaching courses
related to the task, substantiating that the complexity level was suitable. In spite of both
factors, the subjects were participating in the task for their class credit, their ability
working on the task was not doubtful, but they were guessing what the grader and
investigator wanted to see from their work, rather than making the working environment
natural. Some subjects who used one technology or one medium more than others
because of their daily time schedule differences with group members not because of their
preferences of one medium over the other one. Using ad hoc groups, with the majority of
members first introduced to new mobile technology with the wireless Internet connection
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for this study, has been ignored the changes that could occur over time with their
technology usage patterns. Often subjects, instead of contacting other members for their
ideas, wanted to work separately and gathered as much knowledge as possible at the end
of the period. The Internet being overly used and very rich information accessible on the
web, the groups did search using the Internet for information related to the task.
Therefore, rating creativity on this type of task was rating how good their search skills
were for some cases. Another problem disturbing the investigator in using the final
products as quality and creativity measurements was that some groups had a designated
editor who was supposed to format the final product. He or she tended to omit or add
things on his or own, which means their final product did not represent their group work.
In real settings, the group members would be located in widely dispersed time
zones. For them to try to participate in chatting sessions online at the same time would
be more troublesome than for the subjects participating in this study. For this experiment,
the investigator used subjects who are local. All members in one group were located in
New Jersey, in the same time zone. This could have been another factor, although the
investigator recruited a good portion of students who have full-time jobs or have worked
full time, to make it close to the real settings. Another study with full-time IT workers in
a real life setting would be ideal.
One way of doing it is that the groups could be categorized into two groups, High
and Low, for usage of MSN chatting (for Asynchronous vs. Desktop Chat) and into two
groups, High and Low, for the usage of mobile devices (for Desktop Chat vs. Mobile
Chat), for meta-data analysis. This will explain better the relationships between the
dependent variables and independent variable of this study. It is impossible to fairly
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judge the amount of work subjects have done using a mobile device since the logs and
times do not indicate their contribution or amount of work. You can leave the web-based
conferencing room "on" all day when you do not read any message nor post one, but the
log files still show that you were on all day. The comments per each condition should be
analyzed and coded to uncover whether Mobile group comments were as effective as
other groups, or of lower quality than other groups due to their interests in socializing
with others.

8.3 Conclusion

The author described in this study a large-scale controlled experiment with 36 groups,
each of which comprised four or five undergraduate and graduate students in New Jersey
Institute of Technology. The study was focused on examining the effect of
communication mode and devices on various intervening and independent variables such
as perceived media characteristics. Overall, three experts were involved to develop the
task, more than ten instructors helped by providing students taking their classes, four
expert judges contributed their valuable time, and one graduate assistant helped to record
data. The investigator gathered the data for two semesters for the main study after two
semesters of pilot studies and then analyzed the data carefully.
This university located in New Jersey was an ideal school to run this experiment,
the task being "Exchange Student Web Center" and the state itself being the best wireless
Internet state covering more areas than other states. The results and experiment of this
paper provide theoretical and practical insights into the use of mobile collaboration of ad
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hoc members using mobile devices. Mobile Chat groups interacted more and had higher
group development but presented a lower quality of work.
Media richness was developed to posit that different media prove to be more or
less effective in different situations, not to give a rock-hard answer to managers for
choosing one medium (Daft and Lengel, 1986; Dennis and Kinney, 1998). When group
members held synchronous communication sessions, they tended to have short discussion
sessions with more informal comments. The members in Desktop Chat groups spent a
great deal of time to schedule times for their chatting sessions. Some groups chose one
time each day and decided to carry on a chatting session with available members each
day during the entire task period while some groups chose the times when all group
members agreed to be on.
The benefit of synchronous interaction was that feedback was immediate and
therefore shortened their communication periods of time. Use of richer media led to
better performance for equivocal tasks, while use of leaner media led to better
performance for less equivocal tasks. Team members working on an equivocal task, that
is one with multiple interpretations for the information or the framework with which to
interpret, must negotiate to converge to consensus on one interpretation (Citation
Needed). Groups with members who had very different work patterns from the rest of
the group, had a harder time for synchronous chatting sessions. Some members
expressed their negative feelings about meeting other group members online at a fixed
time to work together. A few subjects were distressed by a talkative or aggressive
member who dominated chatting sessions; while asynchronous-only group members
rarely had such feelings.
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One lesson from the experiment and data analysis is that a novice researcher
should not fear to change or retest existing experimental methods and existing valid
measures. It was surprising to find some survey questions appear to be unjustified or
nonsense questions. At the beginning of the experiment, gathering survey instruments
from other well-known researchers (just "believe and use their instruments"), there is no
article that really tells us how many times the instruments were tested or how they were
validated. One researcher describes a set of valid instrument which was adopted from
another researcher, the author did find that it was not easy to find which methodology
was used to validate each instrument.
Trevino et al. (1987) believe that a rich medium has a better ability to carry
information than a lean medium. Two factors, the data carrying capacity and the symbol
carrying capacity (a medium's ability to carry information about the information or about
the individuals who are communicating), are related to a medium's ability to carry
information (Sitkin et al., 1992).
Media richness theory may be a useful theory for the "old" media, such as
letters and memos, whose levels of feedback and cues are far below those of the "new"
media tested in this study (Dennis and Kinney, 1998). Using a medium in the past did
not require skills or a new device to use (just natural talking or writing). By contrast,
using today's new media in general requires preparation and knowledge on how to use the
medium, or how to use the gadget to use the medium. To bring up acceptance and
adoption of communication technologies relating to media richness is not very strange,
but there is more confusion and conflict between results and the theory. Media richness
measures were adopted from Dennis and Kinney's study. Undergraduate students who
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were taking core business courses participated in the experiment as a course requirement.
The major difference between their study and this study is that the subjects in the former
study were almost required to take an action at the site because they had to use the
allocated medium with the investigator's presence. However, in this study, the subjects
were free in their choice of usage of the media (when they are allowed to use more than
asynchronous) and time, just like a real world setting. Therefore, although Dennis and
Kinney's media richness instrument was used in this study, one can raise a question on
whether these measurements are valid because it seems like external validity is a main
problem in their study.

8.4 Contributions
The literature review of Distributed Group Support Systems related to group interactions
and media usage indicates that different variables must be examined to investigate the
effectiveness and user satisfaction of the outcome of group work. The researchers have
studied different variables for both group interactions and media usage to determine how
different communication modes affect the process and outcome of distributed group
work.
In this paper the author conducted a review of theories and frameworks related to
media, theories and frameworks related to social context, and the outcome variables
measured in GSS, focusing on group process and the effectiveness of distributed group
work. Then a large-scale controlled experiment was conducted for two semesters after
three small pilot studies.

186

The use of wireless, mobile, handheld, devices is in its infancy but will grow
rapidly. This study is the first to explore, via a well-designed and controlled experiment,
how their use contributes to both synchronous and asynchronous communication for
virtual teams.
Media richness theory and media synchronicity were the major areas investigated,
based on the fact that many researchers in the past have applied them to study the use of
communication technology. The investigation of these with mobile hand-held devices as
an added communication tool is original with this research.
An important contribution, in the computer mediated communication area, is the
test of media richness theory on a real task in a real work environment setting, using
mobile collaboration, a different context. Considerable efforts were devoted in this
research to applying media richness theory to this new medium.
The major contributions are that not only media synchronicity theory's
instruments were developed for the first time using existing media characteristics'
questions, but also that the empirical tests of synchronicity theory were conducted to test
the theory in a new context, mobile collaboration.
Various theories and frameworks related to social context were discussed relating
to communication modes. Effectiveness for GSS group process and outcome are also
discussed by presenting a new set of frameworks showing the relationships among media
characteristics, group development and group outcome. The study of group development
is included as a mediating variable to explain outcome variables as well as the relation
with communication media.
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In this experiment, the author also clarified different dimensions of group
development and a new mega-instrument of sub variables of group development scales.
The author used factor analysis to clear the confusions and overlaps of questions testing
similar sub-variables of group development as well.
The main purpose and contribution of this study was to find sound theories and
previous literature reviews to predict the effectiveness and satisfaction of the outcome of
group work using different combinations of new media and new technologies. Most of
all, to find out the results of hypotheses testing based on the new framework built.
This will give researchers some idea of what variables to measure initially when
the impact of GSS is studied comparing combinations of using different media and
different technologies. How to use future GSS with new media and new technologies
more effectively is investigated.
While studying literature on media richness, it was observed that most studies
never mentioned the original questionnaire, or described only which questions were
included in the scale. The author strongly believes that the order of questions, and their
layouts are very critical in a survey.
Another major contribution of this study is that media richness theory is measured
using a new medium and new technologies, especially with wireless mobile devices. The
author also tried to assess media Synchronicity, and constructed a media Synchronicity
measurement scale and tested it. Instead of using the group development instrument, the
author ran the factor analysis and reconstructed subscales of group development. Most
researchers running an empirical study with student subjects have a high risk of an
external validity problem; it is not safe to just use a so-called valid instrument (when the

188

authors fail to explain how well the experiments were designed, what the original
questionnaires look like, and how they analyzed the data). In this study, very confusing
and redundant questions (on group process satisfaction, decision quality, and group
outcome satisfaction) are reconstructed. There is not a clear difference between outcome
satisfaction and decision quality. With the wording in each question, one can't
distinguish the differences.
This experiment could be considered a trial run for both organizational teamwork
and class team projects, and GSS in small group discussions in the classroom and
organizations. Using GSS on mobile devices overcomes some of the shortcomings of
synchronous meetings such as time constraints. Web-based synchronous meetings are
difficult to schedule because not all the group members are available to access the web
when the rest of the members are ready. Wireless mobile collaboration will help more
users be available at the same time or to give quick responses. This empirical study on
how distributed groups work, integrating mobile devices with web-based group
communication on decision-making tasks, shows that there is no one best technology and
communication mode for distributed group teamwork, and, mainly, what are the
predictive characteristics making the mobile group communication successful. At this
stage with unstable wireless Internet connections for mobile devices, it is not the best
way for groups to collaborate when they use web-based conferencing rooms or instant
messaging features. However, this paper describes difficulties that mobile groups had
and what are the predictive characteristics making mobile group communication
successful.
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Another major contribution was testing new instruments and refining them. It was
surprising that many researchers used instruments without running factor analyses. The
investigator also found that most researchers in their questionnaires listed the items
testing the same variables with questions close to one another. From the study, the items
which were listed in one area asking the same variable showed surprisingly high
Cronbach Alphas and also loaded all on one factor. An investigator has to know that the
subjects try to guess what answers investigators are looking for.

8.5 Future Research

A few years ago, many researchers and marketers expected and were excited about a
promised explosion in hand-held computing. Forrester research (2000) announced their
estimated percentage of usage for hand-held computing device households in the United
States to be 36% by this year, 2003. However, although data entry on a small portable
device has been growing at work places for employees doing certain job tasks, wireless
data access has been not growing. The unsatisfying data from this experiment were
evidently due to unreliable wireless Internet access more than any other problems with
the mobile device. Therefore, a future study of an improved wireless mobile device, with
a better connection, should be studied. It would also be useful, once such reliable
connections are available, to try outfitting mobile device users with portable keyboards
and display devices that are larger; there are fold-out keyboards now, and "roll up"
screens are on the horizon. In addition, one could try strategies such as having the groups
us email rather than a large-screen system such as WebBoard, in conjunction with word
files that could be passed back and forth. A useful field study would be to give mobile
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device users complete freedom to use whatever modes and systems they want; then use
this information to design the protocol for a new controlled experiment similar to this
one. A micro level data analysis should be examined by placing the subjects in different
categories: 1) the technology they preferred to use vs. the technology they actually used
for the task, 2) subjects' ethnicity, and 3) subjects' type of personality.
There are two major concerns the author has if another similar experiment were to
be conducted. The foremost question is how well each variable is measured using the
instruments. The second concern is whether the theories related to media have to be
changed with rapidly changing new technologies. Two people who are familiar with
instant messaging systems can use it to exchange files, while they are chatting via voice
chat or text based chat, they can also share a common screen using the Internet as the
medium. They find it very convenient because they can talk (text based chatting) while
they are eating, doing homework, et cetera. However, two who are not fond of instant
messaging systems, might use it only to obtain information about the other's availability
to have a phone conversation. When the usage of medium is different for each individual
and each group and new features introduced every day, and the task is different each
time, is it even worthwhile to test these media theories with new technologies? When we
develop a new theory applying to new media, it will be time for us to search for another
theory, since today's new medium will then be an old one.
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The multivariate analysis of the theoretical model, with a questionnaire with the
new sets of clear instruments, for a future study, should be conducted to measure the
distances, and similarity and proximity with more robotic measures to understand the
relations among variables. The sample should be divided into different subgroups based
on the usage of the technology and communication mode by participants for better
understanding on both a person level and a group level.

APPENDIX A
HUMAN SUBJECTS RESEARCH REVIEW FORM

The following document is the "Human Subject Research Review Form" used for the
experiment.
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Date: August 27, 2001
Project Number: Dissertation

HUMAN SUBJECT RESEARCH REVIEW FORM (A)
NJIT INSTITUTIONAL REVIEW BOARD
Name: Hyo-Joo Han
NJIT Address: Room 5500, GITC Building
New Jersey Institute of Technology
218 Central Avenue
Newark, NJ 07102
Department: Information Systems
NJIT Affiliation
Faculty

Research Associate

U/G Student

Doctoral Candidate

Graduate Student

X

Post Doctoral

Other
Project Title: Distributed Group Decision Support Systems
This project will be conducted:
Off Campus

On Campus
Both

X

Anticipated Sponsor (s) of this project:
NJIT

Government: NSF

Foundation

Federal

Organization: New Jersey Commission on Science and Technology
State
Starting Date of Project: September 2001
Closing Date of Project: April 2003

X
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1.

Project Title: Distributed Group Decision Support Systems:
Experiments on Use of Mobile Devices with Web-based Asynchronous
Communication for Group Decision Making

2.

List the name and the Faculty/Student/Staff status of the persons conducting the research:
a. Principal Investigator: Hyo-Joo Han (Doctoral Student, Information Systems,
New Jersey Institute of Technology)
b. Others: Starr Roxanne Hiltz (Faculty, Information Systems, NJIT)
Jerry Fjermestad (Faculty, School of Management, NJIT)

3.

In a few words (100 or less) describe the objectives, methods and procedures of the
research projects. This summary will be used to describe your project to the committee
on Human Subjects.
The objective of this research project is to investigate how different communication
devices and modes affect the process and outcome of distributed group work. This will
extend Roxanne Hiltz's previous NFS funded work on "Distributed Multimedia Group
Support Systems" to look especially at pervasive computing technologies and devices
and public opinion about them.
The empirical studies will be controlled experiments using students as subjects.
Recruiting and training for asynchronous software will be done on-line. In addition to
that, subjects using mobile devices will have face-to-face training with the principal
investigator. All subjects will do two-week teamwork on-line with/without mobile
devices.

4.

List name and institutional affiliation of any research assistants, workers, or students that
will be working on this project.
Students who work as research assistants in the Collaborative Systems Laboratory will be
involved in coding and entering the data and assisting with data analysis. Their names
are Michael DellaVecchia and Amit Sharma.

5.

If research assistants, workers, students will be working on the project, describe their
qualifications, special training and how they will be supervised.
The student assistants are all "good" students who have shown facility and interest in
using online communication and have skills with both hardware and software sufficient
to keep the equipment in the lab working and to help students and faculty members.
They are oriented on their duties in maintaining confidentiality of data. One of the
students has been involved in similar experiments in the past year and has done a good
job. The students will be mainly involved in computer maintaining, data coding, and data
analysis. The project director keeps in touch via online daily with these assistants for
overall policies and priorities.
What is the age of the subjects and how will they be recruited?
The subjects will be college-age students who take graduate level courses. The
experimental tasks are chosen to fit in with the subject matter of a course and to
constitute a valuable learning experience in a course. For instance, in a software
engineering course, the task will help them to learn how to design specifications for the
information and services, for a management operation course, the task will help the
subject how to simulate managerial decision making. They receive questionnaires with
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protection of human subjects information describing the project. They are free to decline
to answer any question that they feel invades their privacy.

7.

Attendant risks:
There are no physical or other risks associated with the research (answering the
questionnaires or being observed their performance on-line). However, there could be

risks and discomforts that are not yet known.
8.

Evaluate the risks presented in 7.
a.
Is it more that would normally be encountered in daily life?
No
Do your procedures follow established and accepted methods in your field?
b.
Yes

9.

How will the risk be kept at a minimum? (e.g. describe how the procedures reflect
respect for privacy, feeling, and dignity of subject and avoid unwarranted invasion of
privacy or disregard anonymity in any way.) Also, if subjects will be asked to reveal any
embarrassing, sensitive, or confidential information, how will confidentiality of the data
be insured? Also include your plans for debriefing. If subjects will be placed under any
physical risk, describe the appropriate medical support procedures.
Students are given an "alternative assignment" if they are unwilling or unable to
participate in the experiment. This would consist of a similar task done on their own.
Subjects are told what data will be collected in the consent form.
As a first step in coding and entering data, the identifying information on the first page of
questionnaires or interview report forms is removed. An algorithm, using the Human
Subject Scheme (attached at the end of this form), is used to transform the student ID to
another number in a consistent way so that all other transformations of other pieces of
data will receive the same new "identifying number" and the pieces of data can be
assembled into a research record, but the data have no personally identifying information.
Student assistants are repeatedly drilled on the importance of maintaining confidentiality.
Questionnaires are kept locked up in file cabinets when they are not in use, which only
the principle investigator has access to.

10.

Describe the benefits to be derived from this research, both by the subject and by the
scientific community (this is especially important if research involves children).
Scientific Community: Increase knowledge about variables related to distributed group
decision support systems and procedures for using mobile devices and other
communication modes to enhance the quality of group work.
Students: Opportunity to learn about how experiments are conducted with extensive
debriefing and to contribute to the design of better computer systems to support group
decision making, as well as to carry out an assignment as part of a group rather than
individually, thus learning about teamwork.

11.

Describe the means through which human subjects will be informed of their right to
participate, not to participate, or withdraw at any time. Indicate whether subjects will be
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adequately informed about the procedures of the experiment so that they can make an
informed decision on whether or not to participate.
Consent form and presentation while recruiting volunteers in classes and on-line
documents where students can access anytime.
12.

Consent form is part of the pre-experiment questionnaires.

13.

Copies of questionnaires:
Consent Form, Human Subject Code Scheme, Background Questionnaire, Post
Questionnaire, Equipment Loan Agreement Form, Equipment Loan Return Form

APPENDIX B
CONSENT FORM

The following document is the "Consent Form" used for the experiment.
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NEW JERSEY INSTITUTE OF TECHNOLOGY
323 MARTIN LUTHER KING BLVD.
NEWARK, NJ 07102
CONSENT TO PARTICIPATE IN A RESEARCH STUDY
TITLE OF STUDY: Distributed Group Decision Support Systems

RESEARCH STUDY: Experiments on Use of Mobile Devices with
Web-based Asynchronous Communication for Group Decision
Making
, have been asked to participate in a research
study under the direction of Hyo-Joo Han (Doctoral candidate, Information Systems,
New Jersey Institute of Technology) Other professional persons who work with them as
study staff may assist to act for them.
PURPOSE:
The objective of this research project is to investigate how different communication
devices and modes affect the process and outcome of distributed group work.
DURATION:
My participation in this study will last for two weeks.
PROCEDURES:
I have been informed that, during the course of this study, the following will occur:
a. Communication with the group using assigned communication modes, systems, or
devices.
b. Filling out several questionnaires
c. All communications during the decision-making task will be recorded, and later
analyzed.
PARTICIPANTS:
I will be one of about 200 participants to participate in this trial.
EXCLUSIONS:
I will inform the researcher if any of the following apply to me:
N/A
RISK/DISCOMFORTS:
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I have been told that the study described above may involve the following risks and/or
discomforts:
The investigator believes that there are not any physical or other risks associated with this
research. However, there could be risks and discomforts that are not yet known.
CONFIDENTIALITY:
Every effort will be made to maintain the confidentiality of my study records. Officials
of NJIT will be allowed to inspect sections of my research records related to this study.
If the findings from the study are published, I will not be identified by name. My identity
will remain confidential unless disclosure is required by law.
PAYMENT FOR PARTICIPATION:
I have been told that I will receive no compensation for my participation in this study.
CONSENT AND RELEASE:
I fully recognize that there could be little risks that I might be exposed to by volunteering
in this study which are inherent in participating in any study. I understand that I am not
covered by NJIT's insurance policy for any injury or loss I might sustain in the course of
participating in the study.
I agree to assume and take on myself all risks and responsibilities in any way associated
with this activity. I release NJIT, its trustees, agents, employees and students from any
and all liability, claims and actions that may arise as a result of my participation in the
study. I understand that this means that I am giving up my right to sue NJIT, its trustees,
agents and employees for injuries, damages or losses I may incur.
RIGHT TO REFUSE OR WITHDRAW:
I understand that my participation is voluntary and I may refuse to participate, or may
discontinue my participation at any time with no adverse consequence. I also understand
that the investigator has the right to withdraw me from the study at any time.
INDIVIDUAL TO CONTACT:
If I have any questions about my treatment or research procedures that I discuss them
with the principle investigator. If I have any additional questions about my rights as a
research subject, I may contact:
Robin-Ann Klotsky, Executive Director of Research and Development at (973) 5965227.
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SIGNATURE OF PARTICIPANT
I have read this entire form, or it has been read to me, and I understand it completely. All
of my questions regarding this form or this study have been answered to my complete
satisfaction. I agree to participate in this research study.
Signature:

Subject: Name:
Date:

SIGNATURE OF READER/TRANSLATOR IF THE PARTICIPANT DOES NOT READ
ENGLISH WELL
above,
signed
has
who
The
person
, does not read English well,
I read English well and am fluent in (name of the language)
, a language the subject understands well.
I have translated for the subject the entire content of this form. To the best of my
knowledge, the participant understands the content of this form and has had an
opportunity to ask questions regarding the consent form and the study, and these
questions have been answered to the complete satisfaction of the participant (his/her
parent/legal guardian).
Reader/
Translator:
Name:
Date:

Signature:

SIGNATURE OF INVESTIGATOR OR RESPONSIBLE INDIVIDUAL
participant,
has
understood the entire content of the above consent form, and comprehends the study.
The participants and those of his/her parent/legal guardian have been accurately answered
to his/her/their complete satisfaction.
To

the

best

Investigator's Name:
Date:

of

my

knowledge,

Signature:

the

APPENDIX C.
BACKGROUND QUESTIONNAIRE

The following document is the "Background Questionnaire" used for the experiment.
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BACKGROUND QUESTIONNAIRE
(cover sheet**)

Name .
Semester:
Email :

Date
Course/Section #:

* Please drop off or mail this questionnaire to Hyo-Joo Han
Hyo-Joo Han
Information Systems
RA/ 5500 GITC
New Jersey Institute of Technology
University Height
Newark, NJ 07102
** This page will be removed and destroyed from your questionnaire as soon as we put an
identifying code on the other pages, in order to protect the confidentiality of your response.

The purpose of this questionnaire is to gather some background information. All information is
confidential (You are of course free to decline to answer any question that you feel invades your
privacy).
Please check on of the following:
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1.

I am an:
undergraduate junior
undergraduate senior
PhD student
other, please specify

MBA student
MSIS or MSCS student

2.

My undergraduate major is/was:
information systems computer science
finance
management
accounting
marketing
engineering
other; please specify:

3.

My nationality is:

4

Ethnic Background
Black/Afro American
Hispanic (Mexican, Puerto-Rican, etc.)
White
Asian or Asian-American
Other

5.

I am a:

female

male

6.

My age is:

under 23
23-30

7.

English is my native or first language.

8.

What is the total number of months you have been employed full-time? (Do count
months
summer or other vacation jobs if you worked at them full-time.)

9.

I have used WebBoard
Never
Once or twice

10.

No

Yes

Three to ten times
Frequently

I have used instant messaging features (e.g. ICQ, MSN, AIM, Yahoo)
Never
Once or twice

11.

31-40
over 40

Three to ten times
Frequently

Check any of the following devices that you had been or are using "regularly"
Notebook computer
Cellular phone

Pocket PC
Palm pilot type organizer
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Directions: After each statement, circle the answer that applies to you. There are no right or

wrong answers. Work quickly; just record your first impression.
12.

When it comes to computers, I consider myself a:
Novice
1

13.

Low
4

Very
Low
5

High
2

Medium
3

Low
4

Very
Low
5

Agree
2

Undecided
3

Disagree
4

Strongly
Disagree
5

Agree
2

Undecided
3

Disagree
4

Strongly
Disagree
5

Agree
2

Undecided
3

Disagree
4

Strongly
Disagree
5

Generally, I am comfortable participating in group discussions.
Strongly
Agree
1

19.

Medium
3

I have easy access to WebBoard from home or work.

Strongly
Agree
1
18.

High
2

Engaging in group discussions with new people makes me tense and nervous.
Strongly
Agree
1

17.

Expert
5

I dislike participation in group discussions.

Strongly
Agree
1
16.

4

My level of experience in making actual business decisions is
Very
High
1

15.

3

My level of experience in working in groups is:
Very
High
1

14.

2

Agree
2

Undecided
3

Disagree
4

Strongly
Disagree
5

Are you available to attend one 30 minute meeting on campus on Monday (starting day)?
Yes
No

APPENDIX D
TIME SLOT
The following document is the "Time Slot Form" used for the experiment.
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Time Slot for 2 weeks Experiment Participation

Date
Course/Section #:

Name :
Semester:
Email :

Please place an "X" for any of the following weeks in which you will not be able to log
on daily on weekdays.

Not Available

Mon

Tue

Wed

Thu

Fri

Sat

Sun

Session 1

9/23

9/24

9/25

9/26

9/27

9/28

9/29

9/30

10/1

10/2

10/3

10/4

10/5

10/6

10/7

10/8

10/9

10/10

10/11

10/12

10/13

10/14

10/15

10/16

10/17

10/18

10/19

10/20

10/21

10/22

10/23

10/24

10/25

10/26

10/27

10/28

10/29

10/30

10/31

11/1

11/2

11/3

11/4

11/5

11/6

11/7

11/8

11/9

11/10

11/11

11/12

11/13

11/14

11/15

11/16

11/17

11/18

11/19

11/20

11/21

11/23

11/24

11/25

11/26

11/27

Thanksgiving

11 /29

11/30

12/1

12/2

12/3

12/3

12/4

12/5

12/6

12/7

12/8

12/9

12/10

12/11

12/12

12/13

12/14

Session 2

Session 3

Session 4

Session 5

Session 6

11/22

APPENDIX E
EMAILS TO INSTRUCTORS TO RECRUIT STUDENTS

The following document is the "Emails to Instructors to Recruit Students" used for the
experiment.
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Dear Prof. Nicholson,
This is Hyo-Joo Han, a Ph. D candidate in Information Systems department advised by
Dr. Starr Roxanne Hiltz. I have been working on "Distributed Group Decision Support
Systems" with Dr. Starr Roxanne Hiltz (Information Systems) and Dr. Jerry Fjermestad
(School of Management) funded by New Jersey Center for Pervasive Information
Technology (NJPIT) and NSF.

From this coming fall semester, I plan to run experiments for my dissertation titled
"Distributed Group Support Systems: Group Decision Making Integrating Mobile
Devices With Web-Based Group Communication" which is a continuation of a program
of experiments on computer support for group decision making which has been on going
at NJIT since the late 1970's.

Dr. Hiltz asked me to contact you for your kind help. We believe that the experiment
task fits in with the subject matter of your course and constitutes a valuable learning
experience in your course. The task will be specifying requirements for a web site as a
team and students will have some benefits; Opportunity to learn about how experiments
are conducted with extensive debriefing and to contribute to the design of better
computer systems to support group decision making, as well as to carry out an
assignment as part of a group rather than individually, thus learning about teamwork.
Another benefit of this study is one third of the students will have a chance to use mobile
devices (Compaq IPAQ Pocket PC) with wireless Internet connection for their teamwork.
Students will be credited for their participation and should be given an "alternative
assignment" if they are unwilling or unable to participate in the experiment. In the past,
for a similar experiment, professors allocated about 10% of their course credit for this
type of experiment participation. It will take about 2 weeks for students to finish this
task including three days of getting ready period. The benefits for instructors will be that
I will evaluate the students' participation and design, and suggest a grade to you.
Students if they live far from NJIT Newark campus, can do everything on-line.
However, we still need some students who can come to campus before and after the
experiment for 30 minutes. Therefore, I would like to know where they will be during
the two-week experiment period. Students can participate in this experiment anytime
during the semester; I will assign students in groups based on their availability for
specific starting dates.
I am sending this email now so that you can have your course syllabus include this. If
you think it fits in your course, could you kindly encourage your students to participate in
my experiment? If it is possible I would like to start to recruit a few students on your
first day of class so that I can run the mobile groups from the second week of September.
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Please send me an email if you have any questions. I am able to see you anytime at your
convenience to talk more about this experiment in detail. On any case, please let me
know what you decide.

Your help will be highly appreciated.

My email addresses are hxh8518@njit.edu , hyojoohan@aol.com and njitis@aol.com (I
will use njitis@aol.com for this experiment contacting the students)

Phone number: 972-220-8420
Office number at school: 973-596-5292

Sincerely,
Hyo-Joo Han

APPENDIX F
GUIDELINES FOR RECRUITING STUDENTS IN CLASS
The following document is the "Guidelines for Recruiting Students in Class " used for the
experiment.
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Guidelines for Recruiting in Class
1. Contact instructors via email regarding recruiting students (Appendix)
2. Set up a time to visit each class with instructors
3. Visit each class with enough copies of consent forms, background questionnaires,
and timeslot sheets
4. Explain the study to the class
a. Consent form and Background Questionnaire
b. Time line for each session (three days for introduction, nine days to
complete the task)
c. Required skills (Webboard and interne access)
d. Explain the procedure (From number 7 to Number 27 below)
e. Monday meetings are for mobile groups (question number 19)
5. Hand out the forms to students who are interested in participating in the study
6. Collect all three forms
7. Students will send emails to njitis@aol.com using their contact email address
8. Add everyone's name in an Excel file
9. Group them by their class level, gender and ethnic background.
10. Send an email to each student with their starting date
11. Receive emails with their final answer.
a. If their answer is YES then put them in another Excel file
b. It their answer is No, then send them another email with their second
choice of starting date.
12. Send a confirmation email with their final starting date.
13. Send an email with the Webboard tutorial site URL
14. Check on whether they finish the two mini exercises
15. Send out a reminder email with their starting date three days in advance.
16. Arrange a meeting time for Mobile Group members via email. Each subject has
to be trained alone with the investigator face-to-face so that the group members
will not meet face-to-face initially.
17. Set up a closed board for each group and add the users to the board.
a. Ten rooms for Mobile Groups and Asynchronous/Synchronous Groups
b. Eight rooms for Asynchronous only conditions
18. On Sunday (one day before the staring date), send an email with their group URL
19. On Wednesday night
a. Post a message under "Discussion Area" room to inform the assigned
leader for all groups.
b. Post a task under "Task" room for all groups.
c. Post a log file under "Log File" room for Mobile Groups and
Asynchronous/Synchronous Groups.
d. Send an email to the groups with everyone's MSN chatting log in accounts
20. Groups upload their final report under "Final Report" room.
21. Each member has been uploading their log file and chatting conversations.
22. Upload a post-questionnaire under "Post-Questionnaire" room.
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23. Download all Log Files and Chatting Files for each group from the board
24. Collect mobile devices on Friday and Saturday.
25. Conduct a short interview with subjects who are willing when they drop off the
devices. Prepare refreshment for interviewees such as tea and cookies.
26. Collect post-questionnaire via email.

APPENDIX G
GUIDELINES FOR MOBILE DEVICE TRAINING
The following document is the "Guidelines for Mobile Device Training" used for the
experiment.

213

214

The following are guidelines for face-to-face mobile training for each subject on their
starting date (every other Monday). The investigator tries to have a training session with
only one subject at a time to prevent face-to-face interaction among the group members.
1. The following items have to be prepared before a subject arrives in the co-lab or
room 5500, ITC building.
a. A copy of "Equipment Loan Agreement Form for Mobile Groups
(Appendix 7)"
b. Compaq Ipaq Pocket PC
c. An expansion pack,
d. A Sierra 300 air card,
e. A stylus,
f. A battery charger
g. An antenna
2. Greet the subject and sit at the round table with the person
3. Thank them for coming and have them sign an Equipment Loan Agreement Form
4. Explain each item and its usage
a. How to insert the air card
b. Where to keep the stylus
c. Where to check to see the Internet connection problems
5. Explain how to turn on and off the device
Start -->Settings -->System --> Memory --> Running Programs --> Stop All
4 Turn off
6. Explain how to connect to the internet
7. How to start MSN messenger
8. How to use the virtual keyboard
9. Where are other programs
10. How to do the soft setting
11. Common problems regarding the wireless Internet connection
a. For Earthlink service --> go to Aircard 300 Watcher
b. For INet --> Do not start with Sierra wireless
12. Ask the leave an indication for each posting on Webboard of which device they
use (e.g. M for Mobile and D for Desktop).
13. Remind them to drop the device off the following week
14. Give them the phone numbers for co-lab, my cellular phone and room 5500
15. Thank them

APPENDIX H
EQUIPMENT LOAN AGREEMENT FORM

The following document is the "Equipment Load Agreement Form" used for the
experiment.
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Equipment Loan Agreement Form

Name of Project Directors: Starr Roxanne Hiltz and Hyo-Joo Han
, I was informed by Hyo-Joo Han of NJIT of a
I acknowledge that on
research project employing mobile computer devices. I understand that I am responsible
for the following device in the event of loss, and returning it on time in good condition.
Device description: Compaq pocket PC
Serial number of the device:
Title of Experiment that this device will be used for: Distributed Group Decision Support
Systems
The loan time period is from
to
I will return this device by the date

to Hyo-Joo Han in Room 5500 ITC

building

Signature of Subject or Responsible Agent:
Date :
Address of subject:

Local telephone number:
Email Address, if you have any:

Responsibility means that my student account at NJIT will be charged for replacement if
I do not return the device.

APPENDIX I
EQUIPMENT LOAN RETURN FORM FOR MOBILE GROUPS
The following document is the "Equipment Loan Return Form" used for the experiment.
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Equipment Loan Return Form

Name:
Item:
Serial Number:
Date returned:
Condition of Returned Equipment:
Excellent:
If other than excellent note condition or damage

Signature of Student

Note: Student will be given a copy of the receipt

Signature of Recipient

APPENDIX J
PILOT STUDY TASK 1
The following document is the "Task 1" used for the pilot study.
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Exchange Students' Service Center Task

NJIT, City University of Hong Kong, and Tilburg University in the Netherlands may
possibly establish a joint exchange program. The Student Exchange Program will help
NJIT students considering a summer session abroad at our future partner institutions, and
provide information for students at partner institutions considering a summer session at
NJIT. During the exchange program, students may be attending courses and/or seminars
at the host university or working as interns in local organizations, under the direction of a
faculty member.

The exchange student will normally live in the dorms of the host university. NJIT plans
to build a web site for this potential exchange program.

You are lucky to be appointed to the task force to specify the requirements for the
exchange program to help the exchange students from the other two institutions coming
to NJIT.

The web site will support both prospective students in the exchange program and actual
students while they are in the program. The site is to support them before they come, and
after they arrive. Your job is to create a report which contains
1. Specifications for the information and services on this new student service center
homepage site (Summer Exchange Student Site)
2. Functionalities
3. Benefits to both students and universities
4. Interface design in the sense of what would be on the homepage and then: What would
be on each of the pages and what would be displayed if one clicked on each of the entries
on that homepage.

Your design might also include other considerations or plans for the
interface/layout/design of the web site.

Your should divide your specifications into what should go up:
1.Immediately -what is most necessary to be available in the first version
2. A year later - what could be added about a year later, after there is more time to work
on the site
It is an honor being selected to work on this important project for NJIT.

APPENDIX K
PILOT STUDY TASK 2
The following document is the "Task 2" used for the pilot study.
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New Students' Service Center Task
NJIT have plans to build a "New Students' Service Center" homepage, due to the results
of a recent survey and interviews with present NJIT students. Many of the students,
especially international students, said that they had a hard time finding the information
and support that they needed to get settled down into NJIT and the Newark area when
they arrived here for the first time. This can adversely affect students' satisfaction, and
thus retention and graduation rates.

You are lucky to be appointed to the task force by the Vice President for Enrollment
Services, William Anderson, to design the web site. The site is to support new students,
who have been accepted, who are arriving to live on or near campus and attend NJIT in
Newark. The site is to support them before they come, and after they arrive. Your job is
to create a report which contains
1. Specifications for the information and services on this New Students' Service Center
homepage site
2. Functionalities
3. Benefits to both students and the University
4. Interface design in the sense of what would be on the homepage and then: What would
be on each of the pages that would be displayed if one clicked on each of the entries on
that homepage.
Your design might also include other considerations or plans for the
interface/layout/design of the web site.

should go up
You should divide your specifications
into what
1. Immediately -what is most necessary to be available in the first version
2. A year later - what could be added about a year later, after there is more time to work
on the site

It is an honor being selected to work on this important project for NJIT.

APPENDIX L
TASK QUESTIONNAIRE

The following document is the "Task Questionnaire" used after both pilot tasks were
conducted.
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"Exchange Student Service Center"

Name:
Group ID:

Date:

1. How much effort was required to complete this task?
Very little
1 2 3 4 5 6 7

A great deal

2. To what degree was the task interesting to you?
Extremely boring
1 2 3 4 5 6 7

Extremely interesting

3. How easy or difficult did you find this task?
1 2 3 4 5 6 7
Very easy

Very difficult

4. How enjoyable did you find it to work on this task?
Extremely enjoyable
Extremely unpleasant
1 2 3 4 5 6 7
Did
the
task
description
present
you
with
enough
information
to make a decision or
5.
carry it out?
Not at all
Definitely
1 2 3 4 5 6 7
6. Is there a clearly defined body of knowledge that could guide you in doing this work?
Not at all
1 2 3 4 5 6 7
Definitely
7. Was there an understandable sequence of steps you could follow to do the task?
Not at all
1 2 3 4 5 6 7
Definitely
8. To what extend do you think you have the skills and knowledge needed to complete
this task well?
Very great extent
1 2 3 4 5 6 7
Not at all

APPENDIX M
TASK FOR THE MAIN STUDY
The following document is the "Task" used for the main study.
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Exchange Students' Service Center
Business Needs and Objectives:
New Jersey Institute of Technology (NJIT), City University of Hong Kong, and Tilburg
University in the Netherlands are in the process of establishing a joint Student Exchange
Program. The program is intended to help students from any of the three partnering
institutions explore summer opportunities abroad.

As part of the exchange program, students may be attending summer courses and/or
seminars at the selected partnering host university or working as interns in local
organizations, under the supervision of a faculty member from the receiving university.
It will be the responsibility of the hosting university to provide housing for the visiting
students. (Note: The exchange students will normally live in the dorms of the host
university.)
It will be the responsibility of the student's home university (the university in which the
student is enrolled) to provide support in obtaining visa documents and resolving any visa
related issues.
To support the Student Exchange Program NJIT, and the other two universities for this
matter, are developing web-based applications (web sites), which will be crossreferenced.

NJIT Team Appointments:
After an extensive resume-based search and series of interviews NJIT has appointed a
Requirements & Design team to analyze the needs, specify the requirements, and design
the web site. Congratulations, you have been selected as a member of this team! The
implementation, testing and deployment of the application are NOT responsibilities of
your team.
Requirements & Design Team Goals and Responsibilities:
The web site shall support both prospective exchange students and students being
enrolled in the exchange program while they are in the program. The site shall support
the exchange students from the other two institutions before they arrive, and during their
stay at NJIT. The site shall also offer support to the NJIT students looking for exchange
opportunities, providing a general description of the program, links to the other
universities' sites and visa preparation support.

Your team is responsible for the following deliverables:
1. Requirements Specification
Focus on the functionality/services and the information to be made available on the NJIT
web-site (Summer Exchange Student Site)
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Note: No need to do a detailed specification but rather list the services and provide a
brief verbal description!

2. User Interface Design
Answer the question of what should be on the main/homepage and then what should be
on each of the follow up pages (what would be displayed if one clicked on each of the
entries of the homepage).
Your design might also include/document other considerations or plans for the
interface/layout/design of the web site.
Notel: No need to design the pages of the other two universities.
Note 2: Provide the design of at least 3 pages (the homepage included). Be consistent
with the style of the pages! For the rest of the pages that you may have identified simply
provide names.

3. Business Case
Brief summary of the value/benefits to both students and universities.
4. Prioritization Strategy
You should divide or clearly mark your specification and designs into two priority
groups:
- High priority (HP) — "Immediate" —functionality to be made available in the first
release;
- Low Priority (LP) — "Next" — Functionality that shall be added in the follow up
releases.

Bundle all deliverables together in a team report!
Submit the report for a review to Hyo-Joo Han (email njitis@aol.com)

APPENDIX N
POST-QUESTIONNAIRE

The following document is the "Post-Questionnaire" used for the experiment.
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Post-Experiment Questionnaire*
"Exchange Student Service Center Task"
(cover sheet**)

Name:
Date:
Group ID: A l

Please send this questionnaire as an email attachment to njitis@aol.com
Hyo-Joo Han
Information Systems
Room 5500 GITC
New Jersey Institute of Technology
University Height
Newark, NJ 07102

** This page will be removed and destroyed from your questionnaire as soon as we put
an identifying code on the other pages, in order to protect the confidentiality of your
response.
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The questions that follow make it possible to describe objectively certain characteristics of
groups. The items simply describe characteristics of groups; they do not judge whether the
characteristic is desirable or undesirable. Therefore, in no way are the questions to be considered
a "test" either of your group or of the person answering the questions. I simply want an objective
description of what your "Exchange Student Service Center" group was like. Therefore, please
type one number inside the brackets based only on your experience with your group. The
answers will not affect your grade. Please answer honestly.

[]

1. The overall quality of the discussion was.
Poor

1: 2: 3: 4: 5: 6: 7

Good

[]

2. When we disagreed, the communication conditions made it more difficult for us to come
to agreement.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7

[]

3. All the group members showed attention and interest in the group's activities.
Strongly agree

[]

Very Satisfied

1: 2: 3: 4: 5: 6: 7

Strongly disagree

6. It was hard for me to re-check my message before delivering it to my group members.
Strongly agree

[]

1: 2: 3: 4: 5: 6: 7

5. I was always aware of the progress of the project.
Strongly agree

[]

Strongly disagree

4. How satisfied or dissatisfied were you with the quality of your group's solution?
Very dissatisfied

[]

1: 2: 3: 4: 5: 6: 7

1: 2: 3: 4: 5: 6: 7

Strongly disagree

7. I could rely on those with whom I work in this group
Not at all

1: 2: 3: 4: 5: 6: 7

Very much

[]

8. Describe the number of statements made by your group members that made you feel bad
(for example, statement that indicated hostility towards you, statement that indicated
rejection of your views).
Many
1: 2: 3: 4: 5: 6: 7
None

[]

9. How compatible did you feel with your group members?
Not at all

1: 2: 3: 4: 5: 6: 7

Very much

[]

10. When we disagreed, our communication environment helped us come to a common
position.
Strongly disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree

[]

11. I was aware of the group members' skills and backgrounds.
Not at all

[]

1: 2: 3: 4: 5: 6: 7

Very much

12. The people in my group were friendly.
Not at all

1: 2: 3: 4: 5: 6: 7

Very much
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13. Members worked together as a team.
Strongly agree

1: 2: 3: 4: 5: 6: 7

Strongly disagree

14. To what extent did you feel personally responsible for the correctness of the group's
solutions (decision or recommendation)?
Very great extent
1: 2: 3: 4: 5: 6: 7
Not at all
15. How satisfied or dissatisfied were you with the quantity of your group's solution?
Very dissatisfied

1: 2: 3: 4: 5: 6: 7

Very satisfied

16. Did your group handle conflict effectively?
Not at all

1: 2: 3: 4: 5: 6: 7

Very much

17. To what extent did the group's work reflect your inputs?
Not at all

1: 2: 3: 4: 5: 6: 7

Very great extent

18. The conditions under which we were communicating got in the way of our sharing of
opinions
Strongly disagree
1: 2: 3: 4: 5: 6: 7
Strongly agree
19. If you had a chance to do the same kind of work in another student work group how
would you feel about moving to another group?
Want to stay with my group
Would love to move
1: 2: 3: 4: 5: 6: 7
20. To what extent are you confident that the group's solutions were correct?
Not at all

1: 2: 3: 4: 5: 6: 7

Very great extent

21. The responses to my class contributions were not received quickly enough to be
helpful.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
22. Overall, the people in my group were very trustworthy.
Strongly agree

1: 2: 3: 4: 5: 6: 7

Strongly disagree

23. The content of the discussion was.
Carefully developed

1: 2: 3: 4: 5: 6: 7

Carelessly developed

24. Was the level of compatibility of goals between members important?
Not at all

1: 2: 3: 4: 5: 6: 7

Very much

25. The communication condition under which we communicated helped us to better
understand each other.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
26. I was aware of events that occur outside the immediate vicinity of a workplace; that
may have implications for the group activity.
Not at all
Very much
1: 2: 3: 4: 5: 6: 7
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27. To what extend did the people in your group take a personal interest in you?
Very interested

1: 2: 3: 4: 5: 6: 7

Not interested

28. We were usually considerate of one another's feelings in this work group.
Strongly agree

1: 2: 3: 4: 5: 6: 7

Strongly disagree

29. The communication conditions helped us communicate quickly.
Strongly agree

1: 2: 3: 4: 5: 6: 7

Strongly disagree

30. The issues explored in the discussion were
Trivial

1: 2: 3: 4: 5: 6: 7

Substantial

31. I experienced difficulty expressing myself.
Strongly agree

1: 2: 3: 4: 5: 6: 7

Strongly disagree

32. The communication condition under which we were communicating slowed down our
communications.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
33. Any kind of leadership has to be structured hierarchically to be harmonious for this
kind work.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
34. There was high degree of participation on the part of members.
Strongly agree

1: 2: 3: 4: 5: 6: 7

Strongly disagree

35. I couldn't easily communicate some ideas to my group members because of the
communication conditions.
Strongly agree
Strongly disagree
1: 2: 3: 4: 5: 6: 7
36. To what extent did you feel committed to the group's solutions?
Not at all

1: 2: 3: 4: 5: 6: 7

Very great extent

37. In our group discussions, there were several parallel "conversations" going on at any
given point in time.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
38. Did one or two members strongly influence the group decisions?
Not at all

1: 2: 3: 4: 5: 6: 7

Very much

39. The way people get along together
Distant

1: 2: 3: 4: 5: 6: 7

Close

40. I was able to repeatedly review our conversations with others or messages from others.
Strongly agree

1: 2: 3: 4: 5: 6: 7

Strongly disagree

41. It was difficult to know how my contributions to the group were being received,
because I didn't get timely feedback.
Strongly agree
1: 2: 3: 4: 5: 6: 7
Strongly disagree
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42. How often did your group members display positive feelings towards you during your
group work?
Very often
Never
1: 2: 3: 4: 5: 6: 7
43. The way people worked together
Excellent

1: 2: 3: 4: 5: 6: 7

Poor

44. I could receive responses from my group in a timely manner
Strongly agree

1: 2: 3: 4: 5: 6: 7

Strongly disagree

45. I could re-examine or review a message to prevent misinterpretation of received
messages.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
46. I was very aware of the actions of other group members.
Not at all

1: 2: 3: 4: 5: 6: 7

Very much

47. I felt frustrated and tense about others' behavior.
Not at all

1: 2: 3: 4: 5: 6: 7

Very much

48. The way people help each other was
Excellent

1: 2: 3: 4: 5: 6: 7

Poor

49. Describe the number of statements made by your group members that made you feel
good (for example, statement that evoked laughter, statement that indicated hospitality
towards you, statement that indicated support for your views).
None
1: 2: 3: 4: 5: 6: 7
Many
50. Given communication conditions permitted me to review messages from group
members over and over again.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
51. How often did your group members display negative feelings towards you during your
group work?
Never
1: 2: 3: 4: 5: 6: 7
Very often
52. In our group discussion, there were several threads of conversation that are occurring
simultaneously.
Strongly agree
1: 2: 3: 4: 5: 6: 7
Strongly disagree
53. The manner in which the participants examined the issues was
None-constructive

1: 2: 3: 4: 5: 6: 7

Constructive

54. To what extend did the group experience conflict?
Not at all

1: 2: 3: 4: 5: 6: 7

Very much

55. Did your group members acknowledge and confront conflict openly?
Not at all

1: 2: 3: 4: 5: 6: 7

Very much
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56. Our group's approach helped us to resolve conflicts that arose in the course of our
work.
Very much
Not at all
1: 2: 3: 4: 5: 6: 7
57. I was always aware when other group members were available.
Not at all

1: 2: 3: 4: 5: 6: 7

Very much

58. I rejected others' opinions or suggestions.
Not at all

1: 2: 3: 4: 5: 6: 7

Very much

1: 2: 3: 4: 5: 6: 7

Competently executed

59. The discussion was
Incompetently executed

60. In our group discussion, discussions were occurring about several issues at the same
time.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
61A. Did you feel really a part of your group?
Not at all

1: 2: 3: 4: 5: 6: 7

Very much

61B. It was hard to understand other group members.
Strongly agree

1: 2: 3: 4: 5: 6: 7

Strongly disagree

1: 2: 3: 4: 5: 6: 7

Ineffective

62. The discussion was
Effective

63. After I've read or received other members' messages for the first time, I found it
difficult to review them again.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
64. The outcome of this discussion was
Satisfactory

1: 2: 3: 4: 5: 6: 7

Unsatisfactory

65. I could easily explain things in this environment
Strongly agree

1: 2: 3: 4: 5: 6: 7

Strongly disagree

66. I could read or rehearse the messages before I sent in allowed communication
condition.
Strongly disagree
Strongly agree
1: 2: 3: 4: 5: 6: 7
67. How much was the presence of a leader in the group required?
Not important at all

1: 2: 3: 4: 5: 6: 7

Very important

68. The group's movement toward reaching a conclusion on the discussion was
Insignificant

1: 2: 3: 4: 5: 6: 7

Significant
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69. How would you describe your group's problem-solving process?
Efficient

1: 2: 3:4: 5: 6: 7

Inefficient

Coordinated

1: 2: 3: 4: 5: 6: 7

Uncoordinated

Fair

1: 2: 3:4: 5: 6: 7

Unfair

Understandable

1: 2: 3: 4: 5: 6: 7

Confusing

Satisfying

1: 2: 3: 4: 5: 6: 7

Unsatisfying

Media Characteristics: Webboard Conferencing

Please choose the number between each pair of opposites that best characterizes the use
of this communication medium as you experienced it in carrying out your communication
with your group members for "Exchange Student Service Center" project. (For your
group, the communication medium was Webbooard Conferencing)
Personal
Always Available
Convenient
Flexible
Sensitive
Subjective
Dependable
Impersonal
Not editable
Accurate
Distant
Insensitive
Delayed Feedback
Dehumanizing
Ambiguous
Favorable
Simple
Wide-ranging
Urgent
Easy to use
Expressive
Confidential
Reliable
Technical
Hot
Precise
Slow
Emotional

1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:
1:

2:
2:
2:
2:
2:
2:
2:
2:
2:
2:
2:
2:
2:
2:
2:
2:
2:
2:
2:
2:
2:
2:
2:
2:
2:
2:
2:
2:

3: 4:
3: 4:
3: 4:
3: 4:
3: 4:
3:4:
3: 4:
3: 4:
3: 4:
3: 4:
3: 4:
3:4:
3: 4:
3:4:
3: 4:
3:4:
3:4:
3: 4:
3:4:
3: 4:
3:4:
3: 4:
3: 4:
3: 4:
3:4:
3: 4:
3:4:
3:4:

5:
5:
5:
5:
5:
5:
5:
5:
5:
5:
5:
5:
5:
5:
5:
5:
5:
5:
5:
5:
5:
5:
5:
5:
5:
5:
5:
5:

6:
6:
6:
6:
6:
6:
6:
6:
6:
6:
6:
6:
6:
6:
6:
6:
6:
6:
6:
6:
6:
6:
6:
6:
6:
6:
6:
6:

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

Impersonal
Not Always Available
Inconvenient
Restricted
Not sensitive
Objective
Not- dependable
Personal
Editable
Inaccurate
Close
Sensitive
Immediate Feedback
Humanizing
Clear
Unfavorable
Complex
Narrowly Focused
Non-urgent
Hard to use
Inexpressive
Public
Unreliable
Non-technical
Cold
Imprecise
Fast
Unemotional
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70

Which technologies would be the most important to support your activity for this specific
teamwork? (If you were allowed to use any medium, the most important medium being
number 1 and the least being number 6 or 7, if you devise a medium not listed)
[]
Face to Face meetings
[ ] Asynchronous (Webboard)
[]
Synchronous (MSN chatting)
[]
Email
Phone / Cellular Phone
[]
[]
Mobile Device
[]
Other (you make your own and include in the ranks, if there is any)
71
What were the causes of problems during the collaboration? (Prioritize the list from lowest
to highest rank. The biggest problem being number 1, and the least problem being number
11 or 12 (if you had a problem not shown )
[]
Time pressure
[]
Technical problems
[]
Lack of interaction
[]
Difference in study background
[]
Culture differences
[]
Lack of face-to-face contact
[]
Poor technical/organizational support
[]
Lack of Computer Skills
Language difficulties
[]
[]
Different way of working
[]
Lack of motivation from the other participants
[]
Other, describe.
72 During the course of this task did you use any means of communication with your group
members OTHER THAN Webboard? (Answering this question honestly will not affect
your grade)
[]
1. Never 2. Once or Twice 3. Three or four times 4. Five or six 5. Over six times
73. Were there any problems (including technical problems) you have faced during the task? If
so, what are they?

74. In your opinion, what could improve your group communication and why?

APPENDIX 0
LOG FILE FOR "ASYNCHRONOUS/SYNCHRONOUS" GROUP MEMBERS
The following table is the "Log file for Asynchronous/Synchronous Group Members"
sample that was used for the experiment.
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Table 0.1 Log File for "Asynchronous/Synchronous" Group Members
Date

Time Began

Time Ended

Activity

Location

Names

Action

Related

Subject

Comments

7/22

2:33 PM
4:00PM

3:00PM
4:20 PM

(1)
Webboard
(1 )Requirements
(2) MSN (3)
With Whom, from
Specification
Email
(4)
whom, to whom?
((2)Use r InteCase
Phone call
(For Webboard, (1)
Read
3)Business Case
(5) Face-to- (1) School only when you or
(4)Prioritization
face
(2) Work (3) posted
a Received (1) Work Strategy(5)Task
Allocation(6) Time
meeting (6) Home
(4) message as a (3) Deliver, Related
Management
(7)
Other
- Other
reply
to Post, Send (2) Social Due Date ( 8) Other
Anything unusual or any
specify
(specify)
someone's)
(3) Both
(3) Mixed (Specify)
comment each media usage
1
1
All
3
1
2
3
2
(4)Internet café Jane
1
5

7/23

1:10 AM
2:15:00 OM

1:45 AM
2:24 PM

2
5

3
1

John, Jenny
3
John, Jenny, Rob 3

2
3

6

7/24

3:20 PM
5:00 PM

4:00PM
5:20 PM

4
5

2
4. Friend's

John
Robert

1
1

1
3

7
8. Sample work

7/25

10:00 AM

10:10 AM

1

2

2

1

1

Subject Line : Only needed when you chat or when you post messages (not the messages you read on webboard)

with MSN, easy to get to know
talk one hour

Attachment

APPENDIX P
LOG FILE FOR "MOBILE" GROUP MEMBERS
The following table is the "Log file for Mobile Chat Group" sample that was used for the
experiment.
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Table P.1 Log File for "Mobile" Group Members

Date Time Began

Time Ended

Activity

Device

Location

Related

Subject

Names

Comments

(1)Requirements

7/22

2:33 PM

3:00PM

(1) Read
(2) Posting
(3) Chatting
(4) Other
(specify)
1

(1)
Desktop
(2) Mobile
(3) Labtop
(4) Other
(specify)
1

(1) School
(2) Work (3)
Home (4)
Other
(specify)
1

Specification
(2)User
Interface
(3)Business
Case
Only when
(4)Prioritization
Strategy(5)Task you
Allocation(6)
chatted or Anything unusal

When you
use MSN,
Time
(1) Work
Related (2) Management (7)
Social Chat ()Other
(3) Mixed
(Specify)

4:00PM

4:20 PM

3

2

4. Coffee Shop 1

1:10 AM
1:15 AM

1:15 AM
1:24 AM

1
2

1
1

3
3

7/24

3:20 PM
5:00 PM

4:00PM
5:20 PM

3
3

3
1

2
4. Friend's

7/25

10:00 AM

10:10 AM

1

2

4. Park

7/23

5

when you
replied to
someone's
message

or if you couldn't
use the mobile
device when
you tried

Battery was low
so I had to quit
John, Jane early

Kathy's
2
3

6
John
7 Social Chat John, Rob But Mostly Social
Bad Connection

Subject Line : Only needed when you chat or when you post messages (NO NEED FOR THE MESSAGES YOU READ)

APPENDX Q
GUIDELINES FOR JUDGES TRAINING

The following document is the "Guidelines for Judges Training" used for the experiment.
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Guidelines for Judges Training
1. All judges were in the hypermedia collaborative lab together for training.
2. From the pilot studies, I chose two groups' reports — one that I considered good
and one that I considered not-so-good.
3. The "Exchange Student Service Center" task was distributed to the judges and
read aloud.
4. The judges rating form was distributed to the judges and reviewed. Linkages
between the Exchange Student Service Center task requirements and the rating
form were noted.
5. Creativity was defined as follows:
It is generally accepted that for an idea to be creative, it must be both (1)
novel and (2) useful. According to Amabile (1983), a "product or response is
creative to the extent that appropriate observers independently agree it is
creative" (p. 359). Additionally, there is little agreement as to the appropriate
subcategories to use in order to rate creativity.
Therefore, I did not provide the expert judges with explicit details. Rather, I
instructed them to rate the creativity of each group using the general category
of "Creativity of Solution."
6. The judges read the first report and rate the group. After all judges had finished, I
copied each judge's answers onto to the whiteboard for comparison. In this way,
everyone could see how others rated the report. Large discrepancies were
discussed so as to understand each other's thought processes and to move towards
consensus.
7. This same procedure was followed for the second Exchange Student Service
Center report.
8. After each report's judging was discussed, the judging for the two reports was
compared. Judges then had the opportunity to re-judge each group's Exchange
Student Service Center report.
9. The ordering of the reports in the judges' packets were staggered, so that judge 1
began judging with group 1, judge 2 with group 2, judge 3 with group 3 and so
on.
Reference:
Amabile, T. M. The social psychology of creativity: A componential
conceptualization. Journal of Personality and Social Psychology, 45,2 (1983), 357376.

Contents of Judges packet:
•
•
•
•

Exchange Student Service Center Task
Rating Forms (One form for five groups)
2 Exchange Student Service Center Task reports from the pilot study
36 Exchange Student Service Center reports from the experiment

APPENDIX R
EVALUATION FORM FOR JUDGES

The following document is the "Evaluation Form for Judges" used for the experiment.

243

244

Evaluation Form
Instructions: For each of the features below, rate the group's final document on a scale from 1 to 7, with 1
being poor and 7 being excellent. .
Group
I. The Design

Description of:
Requirements
Specification
User Interface
(not expected to do
actual screen designs)
Business Case
High Priority
Low Priority
Coherent set of ideas.
II. Presentation format

Organization
Clarity
(did you understand it).
III.

Overall quality of analysis

IV.

Creativity

1

2

3

4

5
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